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CLAYS 
CHAPTER I 

DEFINITION — VARIETIES — PROPERTIES 

CLAY is an unctuous, tenacious earth, capable of being 
moulded by hand, and hardened by fire into permanent 
form. It is the Anglo - Saxon, claegy derived from the 
Teutonic verb hleven, to stick or adhere, because of the 
clammy, adhesive quality of the substance, which is one 
occumng in more or less extensive deposits in almost every 
country of the world, and very abundantly, and in numerous 
varieties, in the British Isles. It belongs to the order of 
oxidised rocks, and forms the argillaceous (Latin, argilla — 
clay) family or group of rocks, and is a soft, opaque, amor- 
phous earth of a dense texture, distinguished from every other 
by its great tenacity when moistened by water (a very remark- 
able illustration of which was furnished by the unfortunate 
results of the meeting of the Royal Agricultural Society at 
Ealbum in 1879), and, also, by its contraction under, and 
the great hardness which it acquires by, the action of fire; 
sufficient, indeed, to give off sparks when struck with a steel. 
Chemically speaking, clay is essentially a hydrated silicate of 
alumina ; the latter being the oxide oi lYife xaftXaV ^xms^xsisc.^ 
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as silica is of the metalloid silicon; and these oxides being 
chemically combined with a certain proportion of water, which 
is a protoxide of hydrogen, it is obvious that oxygen must 
enter very largely into the composition of clay — to the extent, 
indeed, it has been calculated, of upwards of 48 per cent, of 
its weight. 

Clay generally contains various impurities, of which oxide of 
iron is the chief, and generally also its colouring ingredient. 
To the presence of this oxide is due the peculiar smell given 
out by impure clays when breathed upon or wetted, and which 
\h called the argillaceous odour ; although it has been, and may 
be, ascribed also to their being impregnated with vegetable 
matter : alumina and silica and pure clay being all alike free 
of it. Common clays have an earthy texture with a dull 
luHtreless fracture, and are soft enough generally to take a 
mark from the finger nail. H. 1*0 to 1*5; sp. gr. 1*8 to 2*7. 
Clays are never found crystallised ; they are of various colours 
— brown, yellow, dull blue, green, red, grey, and white in the 
china clays. 

There are perhaps no other substances in nature so indefinite 
in their composition as clays, which are all mechanical deposits, 
which, however consolidated, have not been subjected to any 
indurating or metamorphic action sufficient to alter their 
structure. They have all been derived from the disintegration 
and decomposition of rocks, chiefly granitic or felspathic, and 
necessarily, therefore, contain varying proportions of substances 
found in such rocks, as lime, potash, soda, magnesia, etc. They 
possess, from their alumina — a large percentage of which is an 
essential constituent of all clays — the property of absorbing 
and retaining, under less than a very high temperature, a 
considerable proportion of water, and of forming thereby a 
plastic paste of much tenacity, which is compact, smooth, and 
ictuous to the touch, and, when dry, easily polished by tha 
» or nail. Potters* and most of the other clays are infusibiti i 
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under any degree of beat, but wben tbey contain an excess of 
alkalies, tbese act as fluxes and produce vitrification, or even 
fusibility. They are not soluble in water, but mix readily witb 
it ; indeed, one of the characteristics of clay is its difi'usibility 
in water, in which, although insoluble, it remains suspended 
longer than any other mineral substance — and part only at a 
great heat with the last portion of their hygroscopic water, 
that, namely, with which they are mechanically combined, 
while that with which their alumina and silica are chemically 
combined can only be driven off by a nearly red heat. 

So numerous are the varieties of clays, that Brogniart, the 
late eminent director of the Sevres Porcelain Manufactory, 
gives a list^ with the analyses of no fewer than 195 — of 
which 28 are china clays — all of which are made use of in 
various parts of the world; and Mr. George Maw, F.G.S., in 
his valuable catalogue of specimens illustrating the clays and 
plastic strata of Great Britain,^ gives a list of 123, with 
descriptions and analyses of many of them. But whatever 
their composition, one essential property, which determines 
their being classed as belonging to the clay or argillaceous 
family, they all possess, viz. plasticity, although they may 
vary much in the degree in which they possess it. 

This property of plasticity may be called peculiar to clay,^ 
which appears to be the only substance in the mineral kingdom 
that possesses it in its natural state. Tomlinson ^ says : " The 
more I consider this property the more wonderful and inexplic- 
able does it appear. Take a mass of dry clay ; it cracks easily 
and crumbles readily ; add to it a certain proportion of water, 

^ Traits des Arts C&amiquey Paris, 1844, "Atlas of Plates." 

' CataZogue of Specimens in tJie Museum of Practical Geology, illustrative 
of the Composition and Manufacture of British Pottery and Porcelain, 
London, 1876, 3rd ed., Appendix A. 

' "On the Plasticity and Odour of Clay," by C. Tomlinson, Esq., 
Lecturer on Science, King's College, London, Proceedings of GeoloqUi%* 
Association, yoL i. 



4 Potting Materials 

and it becomes plastic — it obeys the will of the artist or the 
artisan, who can, out of this yielding mass, create new forms 
or i)erpetuate old ones. Drive off the water at a red heat, and 
its planticity is for ever lost ; rigidity takes its place ; the clay 
is no longer clay, but something else. It may be reduced to 
powder, and ground up with water ; but no art or science can 
again confer upon it its plasticity. All this is very wonderful. 
There is another fact that is e(iually so; if we combine the 
constituents of clay in the proportions indicated by the 
analysis of some pure type of that substance, we fail to 
produce plasticity." Tomlineon adds : " That a clear idea of 
phwticity, and of some of the other mechanical properties of 
matter may probably be gained by considering them due to 
variations of the forces of cohesion and adhesion, and by 
Ijringing those in their turn under Kewton's great law of 
* attracti(m — directly as the mass, and inversely as the squares 
of the distances';" and in illustrating this he suggests the 
idea, "that the mechanical properties of matter, such as 
porosity, tenacity, hardness, brittleness, elasticity, etc., depend 
upr)u variations in the attractive force of the molecules, 
according to the distances apart of such molecules"; and 
further states, that " the method of arranging the particles of 
clay, at the precise distance that shall impart plasticity, is 
one of nature's secrets that we have not yet succeeded in 
penetrating"; and to the questions — "Why is not a clay 
artificially formed from pure materials plastic?" or "why 
cannot we produce plasticity by the synthesis of clay?" the 
answer is, " that all the conditions of plasticity are unknown, 
and as yet it has proved beyond man's art or science to produce 
it." Clays, when dried in the air or not fired too hard, adhere 
to the tongue, in consequence of their affinity for moisture. 
Their affinity also for vegetable matter, bitumen, and some 
metallic oxides, particularly oxide of iron, and for acids and 
mlts, make them very useful in many manufacturing processes* 
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Clays are either arenaceous (Latin, arena — sand) or calcareous 
(Latin, ccdx — lime), and there are various earths formed by 
admixtures of these, of which the following two are universally 
known, and need only be briefly mentioned here, viz. : — 
Loam, which is a general but not very definite term, applied 
to soils that are composed of clay, sand, and vegetable mould, 
is moderately cohesive, less tenacious than clay and more 
so than sand, permeable by water, with little or no plasticity, 
but more or less adhesive when wet, and more brittle when 
dry than clay. When united with lime, iron, or other 
metallic oxides, it is fusible at a high heat, and melts into a 
black, tough cinder. When common salt, saltpetre, phosphates, 
or sulphates are present it is still more fusible. Some of the 
more argillaceous loams are used for making the coarser kinds 
of potters' ware, and for tiles and bricks, and if any soluble 
salts are present in them these will appear as an efflorescence 
on the surface of the latter. Agriculturists speak of light and 
lieavy loams, according to the proportion of clay they contain, 
and also of sandy and calcareous loams, according as sand or 
lime predominates in them. The other is Marl, which is a 
calcareous clay, that is clay mixed with lime, although clays 
which do not contain lime are often erroneously called marls. 
Any soft admixture of clay and lime is a marl ; " clay-marl " 
when the clay predominates, "marl-clay" when the lime is 
most abundant. There are also " shell-marls," and, in geological 
nomenclature, " chalk - marls," " lias - marls," and others. A 
characteristic of a true marl is that when dry, it breaks into 
small cubical fragments and crumbles down, even to powder, 
by exposure to the atmosphere. 

Shales and clay slates are also argillaceous rocks, and, like 
the clays, are impure silicates of alumina which have been 
deposited in marine or — often in the former, as in the case of 
coal shales — ^in brackish water, and subsequently indurated by 
heat and pressure. The former exhibit a laminated stt\ia^\«5^ 



6 Potting Materials 

and are fissile parallel with their bedding, while the latter are 
fissile in parallel planes other than those of their bedding. The 
difference between clays, marls, and shales is put thus by the 
late Professor Page : " Clays are massive or plastic, and void 
of structure; marls are friable or crumbly; shales always 
exhibit some degree of lamination and fissility, and, being in 
fact the solidified muds of former waters, they present endless 
varieties in composition, and are usually defined as calcareous, 
arenaceous, bituminous, and so forth, according to their pre- 
dominating ingredients." The clay slates of metamorphosed 
clay occur in England, chiefly in the Cambrian formation, and 
are extensively worked in North Wales. They have been 
formed from the waste of pre-Cambrian rocks, deposited as 
fine mud or clay, in most cases, at the bottom of a deep sea, 
the fineness of the sediment forming them proving its having 
been carried in suspension in water for a considerable distance 
from land, while the great thickness of the beds proves that 
the process must have been carried on for an enormous period 
of time. In other cases, the mud has been deposited in deltas 
or at the bottom of lakes; and in these a larger amount of 
sand renders the texture of the plates coarser. After deposition 
and colouring by the admixture of the various oxides of iron 
and other colouring ingredients (such as carbon in the case of 
black slates) to which the various colours of slates — grey, dull 
blue, purple, green, and black — are due, the beds have been 
highly indurated and metamorphosed by heat, and vertical, 
combined with great lateral pressure, by which, with perhaps 
also some chemico-electrical action, their fissile structure and 
^^eavage across the original lamination of their beds has been 
'Bed, and probably during the process of their upheaval, to 
\ the mountain ranges of Wales and Cumberland and other 
^we they occur. 

interesting to give here an analysis of a good 
■rf the roofing slates of Wales, showing that 
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their composition is a hydrated silicate of alumina — ^similar 

to the common clays — coloured by protoxide of iron. The 

percentage of oxygen in their various ingredients is also 

given. 

Welsh Roofing Slate, sp. gr. =2*824 

Silica . 
Alamina . 
Iron (protoxide) 
Lime . 



Potash 
Soda . 
Water 



60-50 . 


Oxygen 


32-27 


19-70 . 




9-19 


7-80 . 




1-74 


1-12 . 




0-32 


2-20 . 




0-88 


3-18 . 




0-54 


2-20 . 




0-57 


3-30 . 




2-71 



100-00 



48-22 



Of the numerous varieties of clays the undcrnoted may 
be considered as coming within the scope of this work on 
potting materials; they being all extensively used in, and 
being in fact indispensable to, the prosecution of the potters' 
business ; each of them having its own peculiar properties, and 
each being available for some special purpose in connection 
therewith, viz. : — 

Brick Clays, used in the manufacture of flower-pots and 
other articles of common use, and for bricks for the workshops 
and kilns of the potteries. 



Pire Clays, for the manufacture of terra- cotta ware, seggars, 
covers of slip-pans, where the latter has not been superseded 
by Needham & Kyte's apparatus, fire bricks for furnaces and 
flues, and the internal lining of stoves, mufiles, and kilns. 



CHAPTER II 

BRICK CLAYS — COMPOSITION AND PROPERTIES 

BRICK clays are impure hydrated silicates of alumina, and 
are chiefly superficial deposits, which are very widely dis- 
tributed in beds covering extensive areas in nearly all parts of 
the United Kingdom; either as alluvial lake or river -valley 
deposits, or as estuary silts and marine beds. Brown loamy 
clays, which contain but a small percentage of argillaceous earth, 
are largely used for making common bricks, and are hence called 
brick-earths ; but bricks are made of clays of very varied com- 
position, according to the purposes for which they are required, 
or their occurrence in the localities where they are wanted. 
The most extensive deposits of brick clays are those practically 
inexhaustible beds of what is sometimes called "glacier 
detritus," the thick deposits of clays of the glacial or imme- 
diately post-glacial period. In geological classification the 
term brick-clay is often used in contra-distinction to that of 
boulder-clay; meaning by the former, those finely laminated 
clays of the Pleistocene epochs, which overlie the unlaminated 
beds of the true boulder-clay or till, and have evidently been 
formed from it by the wasting and re-assorting agency of water. 
Clays suitable for bricks, and other " clay wares," are, however, 
found to a greater or less extent in nearly all the various 
geological formations, from the older Palaeozoic to the most 
recent ; but increasingly indurated as they recede in time from 
he latter, until, as in the case of the clay slates, they have, 
*'«?h the pressure and metamorphic action to which they 
subjected, acquired a slaty structure, and have 
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entirely lost all plasticity. In various outcrops and beds of the 
tertiary and underlying formations down to the carboniferous, 
and occasionally even in older ones, clays of economic applica- 
bility (vide Mr. Maw's list) occur, not merely in a soft and 
plastic state, but in every gradation between these and hard 
metamorphic rocks, and many of the most valuable clays occur 
in a semi-indurated condition, are mined by blasting, and 
brought to the surface in hard rock-like masses. However 
compact and hard such clays may have become, they are by 
"weathering" disintegrated and reduced, after being ground 
and mixed with water, to their original plastic condition. The 
durability of bricks and tiles is much increased by allowing the 
clay to lie mellowing for a year or two before it is used. 
Common brick clays consist generally of coarse and irregular 
mixtures of pure clay with sand, iron, calcareous and magnesian 
earths, mineral alkalies, carbonaceous matter, and various other 
accidental impurities ; many of them, however, are of fine 
texture and comparative purity, but these are generally 
extremely local, and are used for special purposes. For brick- 
making, clays generally — especially when of stiff and dense 
texture like the London and the glacial clays — require consider- 
able additions of coarse sharp sand and coal-breeze or ashes, 
which are indispensable for making good bricks ; but the pro- 
portion of sand admits of great diversity, varying according to the 
relative proportions of the siliceous and aluminous constituents 
of the clays. Ansted says : " That the admixture of a percentage 
of silica sand, which results in a combination that contains as 
much as 90 per cent, of silica, is not at all incompatible with 
the formation of an excellent brick." It is the alumina, how- 
ever, that renders them refractory, and not the silica, as is often 
erroneously supposed ; for while pure silica, like alumina, can 
stand any amount of heat without fusing, its readiness to com- 
bine with the alkaline ingredients which all these clays contain 
to a greater or less extent — but which in good brick clays ought 
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ni»t to exceed 2 per cent.— is very apt t-o result in vitrification 
or fusing of the "bricks. Indeed, from over-firing and tlie 
presence of an excess of iron and alkaline earths or alkalies in 
the clay, bricks are frequently fused together or run into a mass 
of glassy Blag, showing often a bright conchoidal (Gr. koncke, a 
shell, and eidos, form) fracture. Iron, unless in excess, is not 
prejudicial, but when in excess, and lime is present, vitrification 
is apt to be produced, and the tendency to it is hicreased by 
the metallic alkalies in the clays. When clay contains too 
large a proportion of calcareous earth, Hme will be produced by 
htirning, and the bricks made from it will soon moulder when 
exposed to the atmosphere. The alumina of the clay does not 
melt, but its particles are cementeil hy the glassy products of 
the silica and fluxes; when it is in excess there will be a cor- 
responding increase of shrinkage from its dehydration in firing ; 
complete vitrification also produces great contraction in the 
bricks — most, howevei-j with clays of fine texture, less, when 
they are coarse and containing a large proportion of sharp sand 
or other gritty ingredient'^. In firing, the shrinkage of brick 
clay may average about 10 per cent, but the degree of contrac- 
tion i« very various, and does not altogetlier depnd upon tlie 
purity of the clay ; when newly dug the contraction is less than 
it is when the clay haw been well weatheretL These clays vary 
in colour according to the character of the formations in which 
they occur, and the proportion of iron or other colouring 
ingredients they contain, and are found of all shades of brown, 
grey, or black, to yellow, blue, and red. They bum wliite 
when entirely free of iron, which, however, is rarely the case. 
W^hen iron is present they burn to various shades of red — pale, 
dull, dark, or bright red — the depth of colour depending both 
on the percentage of iron present and the degree of heat to 
which they are subjected, the brightest shades of red and buff 
being produced with hut a partial vitrification of the body ; 
complete vitrification modifying the eolours consideiahly. A 
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large proportion of carbonaceous matter affects the colour by 
arresting the peroxidation of the iron, as does also the alkalies, 
and still more so the alkaline earths, lime and magnesia. The 
clays coloured yellow by the hydrous sesquioxide of iron do not 
produce yellow or buflf bricks, owing to being deprived in firing 
of their constituent water, to which that colour is due, and 
which is thereby changed to anhydrous red. Grey clays con- 
taining less than 1 or IJ per cent, of iron produce various 
shades of cream colour and bufif bricks, while those containing 
from 2 to 10 or 12 per cent, of iron produce yellowish fawn to 
dark reds. Ked clays containing from 3 to 4 per cent, of iron 
produce the bright red bodies used in the manufacture of red 
terra-cotta ware, encaustic tiles, etc. ; but anyone interested in 
the composition of clays and their colouring ingredients may 
obtain further and much valuable information from Mr. Maw's 
list of the " Clay and Plastic Strata of Great Britain," previously 
referred to, and which the writer has drawn upon for some of 
the above details — especially those regarding the colouring 
ingredients of these clays. 

Mr. Maw mentions having found by experiment that " five 
per cent, of caustic magnesia mixed with red clay entirely 
destroys its red colour in the kiln, probably from the production 
of a pale-coloured double silicate of iron and the alkaline earth ; 
a familiar example of which reaction occurs in the process of 
manufacturing yellow bricks in the neighbourhood of London, 
the colour of which is dependent on the admixture of ground 
chalk with the brick-earth, which itself burns of a red colour." 

Professor Donaldson states that clays containing silica and 
alumina in the relative proportions of eighty-six parts of the 
former to fourteen of the latter are the best for brick-making, 
but the under-noted analysis of four good brick clays shows that 
the composition of these admits of great variation ; and, indeed, 
any approaching the above composition are of rare occurrence : 
a fourth of alumina to a half of silica in the clay, and with 
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small percentages of alkaline ingredients, is a good standard, to 
which No. 4 most nearly approximates. 

No. 1. No. 2. 

Silica and sand 64-14 61*09 

Alumina 1.3-54 19-91 

Oxide of iron 7*57 676 

Lime 1*90 3-36 

Alkalies 1*54 2*83 

AVater and various impurities . . .11*31 6-06 

100-00 100-00 

No. 3. No. 4. 

Silica and sand 66*16 63*95 

Alumina 16*08 26*66 

Oxide of iron 8*38 8*06 

Lime 1*88 0*68 

Alkalies 1*83 1*54 

Water and various impurities . . .6*67 10*22 

100*00 100*00 

Although bricks, when made, are generally well dried in the air 
before being placed in the clamp or kiln, they retain a large 
amount of moisture, and the first result of burning them is its 
evaporation, accompanied by that of carbonic acid, which im- 
parts such a heavy and offensive quality to the fumes from 
brick burning, arising from the calcining of the lime in the clay 
and the combustion of the coal-breeze or ashes. 

When thoroughly burned, the bricks or other " clay-wares " 

become permanently hard, and cannot by any possibility become 

again plastic or capable of being mixed with water ; they are, 

■"er, porous, and readily absorb more or less moisture 

y to their composition, and the degree of heat to which 

been subjected in burning. Pulverised burnt bricks, 

clay technically called "ballast," are good 

'•ated clay. 
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Clay, unmixed with siliceous ingredients, will not make 
durable bricks or vessels. The purer the clay, the more will it 
crack or split in drying ; and deep clay soils will thus open in 
chasms of considerable width and depth; but with a proper 
admixture of siliceous materials, even when only hardened by 
the hot 'sun of tropical countries, clay vessels will retain their 
shape without cracking, and they, as well as similarly composed 
and sun-<lried bricks, will resist for an enormous time, not 
merely atmospheric influences, but even the solvent power of 
water. Unless completely vitrified by burning, however, clay 
vessels cannot be made non-absorbent of moisture without a 
glaze of some sort, as witness the unglazed porous water-bottles 
so largely manufactured in England, and so universally made 
and used in Oriental countries, the coldness of the water in them 
being produced by its evaporation through the bottles and its 
condensation on the outsides. Vessels of pottery were probably 
made of clay, hardened by the sun, long anterior to the making 
of sun-dried bricks, and very early in the existence of at least 
the Adamic race of mankind ; and such vessels are still made 
in the East. Sun-dried bricks were also, however, made in very 
early times, and the walls of houses were built of clay thus 
hardened — a reference to which is obviously made in what is 
probably the most ancient book extant — Job {vide cli. iv. 19), 
" How much less in them that dwell in houses of clay." It 
is also evident from the fact of the Israelites, during their 
bondage in Egypt, using straw in brick-making, that the bricks 
they made for Pharaoh were only sun-hardened ; that this was 
not from ignorance of the process of burning bricks, but, 
probably, to save the unnecessary cost of burning them, where 
in the hot and almost rainless climate of that country the sun- 
dried bricks were sufficiently durable, may be inferred from the 
fact that the Tower of Babel had been built upwards of 600 
years previously, of fire-burned bricks {vide Genesis xi. 3, where 
the builders of that monument of man's folly are re^reseatad ^<5. 
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saying, " Go to, let us make bricks, and burn them thoroughly "), 
and doubtless fire-burned pottery was also thus early made. 
From Job ch. ii. 8, " And he took him a potsherd to scrape 
himself withal," it may be inferred that in the early days in 
which Job lived it was not only made, but broken as well — a 
practice the continued prevalence of which is by no means of 
trifling importance to the interests of the pottery trade. It 
appears also from other ancient records, and from the numerous 
specimens dug from the ruins of Babylon and other long- 
destroyed cities of the East, that these clays were used very 
extensively from the most remote antiquity for an immense 
variety of articles — domestic vessels of all sorts, seals (mentioned 
also in Job, vide ch. xxxviii. 14, "As clay to the seal"), ^ind 
cylinders, tablets, and bricks, on which records of events, royal 
mandates, contracts of sale, and other documents — the preserva- 
tion of which was necessary — were inscribed, and remain 
perfectly, legible to this day. Many of these may now be seen 
in the galleries of the British Museum: but although they 
remained in perfect preservation for thousands of years in the 
dry climate of the East, and not exposed to atmospheric action 
even there, owing to their being buried in the sand mounds, 
which for so long concealed the ruins of these ancient cities, it 
was found necessary to subject them to a baking process before 
transferring them to the moist climate of England, where other- 
wise they would soon have been destroyed. 



CHAPTEK III 

FIRE CLAYS — DISTRIBUTION, USES, AND ANALYSES 

FIKE clays are also hydrated silicates of alumina, 
generally freer of impurities than the ordinary brick 
clays, and are infusible compounds containing large pro- 
portions of silica, with but little iron or alkaline ingredients, ^ 
and therefore capable of resisting very intense and long- 
continued heat without slagging, vitrifying, or melting, or 
becoming soft and pasty. Their refractory property is en- 
tirely due to the absence of fluxing matters — such as the 
alkalies, alkaline earths, and oxides of iron, with which the 
silica is so ready to combine — except in such minute quantities 
as not to induce vitrification or fusing in the process of burning 
the bricks or other fire-clay manufactures. Carbons and hydro- 
carbons are not unfrequently present in these clays, but the 
presence of carbonaceous matter (speedily consumed in the 
kilns) does not affect their refractoriness. Jukes says that in 
good fire clays " it is probable the silica and alumina exist in 
just that definite proportion which would form a true silicate 
of alumina." Fire clays should be of somewhat greasy feel, 
and it is essential that they should be of uniform texture ; they 
vary much in composition, but have been classed in three 
qualities, of which the first and purest is used chiefly for 
the large melting-pots for glass-making; the second, for 
crucibles used in melting metals and refining steel; and the 
third, for fire bricks and other ordinary fire-clay wares. 

Fire clays are very abundant in the British Isles, and occur 
chiefly in the Coal Measures underlying ilxa c,q^\ ^^»ssl^ <2r«\sv% 
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to which they are called the under-clay or seat-earth of the 
coal. The coal seams almost invariably rest on a comparatively 
pure argillaceous bed, and, from the amount of carbonaceous 
matter it contains, and the abundance in it of the rootlets 
{stigmaria) of the Sigillaria, it has doubtless formed the soil 
in which these and other coal plants grew. In the Dudley 
coalfield, beneath the ten-yard coal seam and some underlying 
layers of mixed matter, the fire clay is found of considerable 
thickness, varying much in quality, the best being found near 
Stourbridge, 7 or 8 fathoms under the main coal, and 
is remarkable for its small amount of contraction in firing. 
When first raised this Stourbridge fire clay is of almost stony 
hardness and a leaden or slaty-grey colour ; it soon however 
crumbles on exposure to the air, and is then easily softened 
and tempered with water; it burns to a yellow or ochreous 
tint. The strata in the neighbourhood of Stourbridge are 
extremely faulted and shattered, and although lying low in the 
order of stratification, the fire-clay seams have been upheaved, 
so as in many places to be got at without very deep sinking. 
In other places, and in many coal-fields, they occur lower and 
at great depths, and can only be profitably utilised when raised 
along with the coal or ironstone with which they are found 
associated. The Stourbridge clays are raised from seams in 
the pits varying from 20 to 95 fathoms deep, and averag- 
ing about 3 feet in thickness; and, as evidence of the 
extremes of quality, it may be mentioned that while the 
ordinary quality is sold for 15s. per ton at the pit mouth, that 
for crucible making, found in the middle of the seams — known 
as glasshouse pot clay — sells at 60s. From the analyses, by 
Prof. F. A. Abel, F.R.S., chemist to the War Office, quoted 
by Dr. Percy, of nine samples from different pits, the com- 
sition of these clays varies as follows, viz. : — Silica, from 
to 67-00 per cent.; alumina, 25*80 to 35-78; iron 
1*00 to 6-63; alkaline matter and waste, 0'64 to 3*56 
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63-40 


31-70 


3-00 


1-90 


100-00 



Clays 17 

per cent. ; and the undernoted two may be taken as of superior 
quality, viz. : — The first — 

Silica 

Alumina . . . . 31-/0 In this case the clay 
Iron oxide . . . . 3*00 1 had been deprived of 

Alkaline earths and waste . 1 -90 ( its water before the 

analysis was made. 



The next is one made by Mr. C. Tookey, in the metallurgical 
laboratory of the Museum of Practical Geology, under direction 
of Dr. Percy, and quoted in the Catalogue of British Pottery 
and Porcelain : — 

Silica 65-10 

Alumina 22*22 

Proto-oxide of iron 1 -92 

Lime 0-14 

Magnesia 0-18 

Potash 0-18 

Phosphoric acid ... ... 0-06 

Organic matter .... ... '58 

Water, combined 7 '10 

»> hygroscopic 2*18 

99-66 

The refractory property of these, or any clay, is least affected 
by magnesia, more so by lime, still more so by iron oxides, and 
most of all by ix)tash, while an excess of sand is most pre- 
judicial to plasticity. 

Fire clays are very abundant in the Coal Measures of 
Durham and Northumberland, and are found in seams from 1 
to 5 or 6 feet in thickness ; the best qualities are obtained from 
those underlying the coal used for coking and manufacturing 
purposes. The undernoted analyses are from samples taken 
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1-88 


2-97 


. . 1-46 
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1-66 
1-91 
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trace J 


2-99 


1-30 
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from mines a few miles west of Newcastle, belonging to one 
firm, and show wide ranges of variation : — 

No. 1. No. 2. No. 3. No. 4. No. 5. No. 6. No. 7. 

Silica 51-10 47-55 48-55 51-11 71-28 83-29 69-25 

Alumina . 
Iron oxides 
Lime . . 
Magnesia . 
Water, organ 
and waste 

100-00 100-00 100-00 100-00 100-00 100-00 100-00 

Of these Nos. 1 to 4 will be found, from their large pro- 
portions of alumina and water, to shrink more than the others, 
of which No. 6 will contract least in firing. 

Fire-clay goods are used now so very extensively, and for 
so many purposes, that the possession of such a series of beds 
as the above, which the Newcastle Coal Measures yield, gives 
great advantages to manufacturers, enabling them to select and 
mix their clays so as best to adapt them for specific uses ; and 
the circumstance of these clays being found in great abundance 
and capable of being more economically worked and manu- 
factured on Tyneside than, perhaps, in any other part of the 
United Kingdom or of Europe, may account for the extensive 
business now done there in fire-clay goods, from bricks to gas 
retorts, and of articles both numerous and of great variety for 
building and manufacturing, sanitary, and ornamental purposes. 
The great heat required to vitrify drainage pipes insures their 
being thoroughly burnt, and enables them more efficiently to 
resist corroding and chemical action. Some of these have been 
tested to sustain a pressure of from 80 to 120 lb. on the 

uare inch, and when well burnt and glazed they are prac- 

lly imperishable. Samples from Glasgow, Dowlais^ Cool 

"^tannington, and Howth show the undernoted m«iximum 
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and minimum percentages of the principal ingredients : — Silica, 
from 43-00 to 67*96; alumina, 21 '18 to 40*09; iron oxide,. 
1*19 to 8*4; water and various matters, 3*14 to 15'10 per cent. 
The Glasgow (Garnkirk) fire clay is of very superior quality, 
as may be seen from the following analyses of two samples : — 

Silica, 66*68; alumina, 26*08; lime, 0*84; iron oxide, 1*26; 
water, 5*14 = 100*00. Silica, 65*20; alumina, 33*41; lime, 
0*32; magnesia, 0*13; iron oxide, 0*49; phosphates, 045 = 
100*00. Specific gravity, 2*358. 

A variety of fire clay occurs at Dinas in the Valley of JN'eath, 
Glamorganshire, which consists of nearly pure silica, and which 
Dr. Siemens states he has found to be the only material prac- 
tically available on a large scale for bricks or furnace lining, to 
resist the extreme heat (4000° Fahr.) for melting steel. The 
celebrated Dinas fire bricks possess the peculiar property (as 
compared with other clay wares) of expanding instead of con- 
tracting under heat, which renders them more suitable for some 
special purposes than any other. 

In Staffordshire there is an abundance of fire clays in the 
Coal Measures, which are locally called marls, and are ex- 
tensively used for making the seggars in which the pottery 
wares are fired. The marl is mixed with old ground seggars, 
and stands very well the heat of the biscuit kilns in firing 
ordinary earthenware, but it is inferior to the fire clays used 
by French porcelain manufacturers, and would not be suffi- 
ciently refractory for firing the superior hard porcelain wares 
now made in Staffordshire, but for the fact that oxidising firing 
is employed, whereas, on the continent, the firing must be 
reductive. The Nungarrow porcelain made in Wales some 
sixty or seventy years ago — specimens of which from their 
superior quality now command high prices — was made of a 
most refractory body, and required the sacrifice of the seggars 
in which it was fired, as, owing to the extreme heat necessary 
for its conversion, they were useless for a second firing,, Tl^a 
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following is an analysis of a marl used for 
shire, viz. : — 



in Stafford- 



Silica 


66-16 ^ 


Alumina 


22-54 


Iron oxide . 


6-31 


Lime . 


1-42 


Magnesia . 


trace 


Water and loss . 


4-52 




99-95 



The quantity of iron 

oxide and lime which 
1*42 

/•it contains reduces of 

course its refractori- 



A leading Stourbridge firm gives the undernoted analyses of 
two qualities, and they state that they can supply the purest 
fire clays in the world : — 

No. 1. 

Silica 

Alumina 

Oxide of iron 

Lime and magnesia 

Loss on ignition 



No. 2. 



Silica 

Alumina . 
Oxide of iron 
Lime and magnesia 
Loss on ignition 



Another firm gives the following analysis of 
Stourbridge glasshouse pot clay : — 

Silica. 

Alumina 

Oxide of iron 

Lime 

'Taijrnesia 

r and organic matter 



73-51 


21-89 


0-53 


1-59 


2-48 


100-00 


68-91 


28-92 


0-23 


0-78 


1-16 


100-00 


their best 


66-35 


23-50 


1-54 


0-39 


0-12 


8-10 



100-00 
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They also give the undernoted analysis of their best black 
crucible clay : — 

Silica 45-29 

Alumina 35*27 

Oxide of iron 2*36 

Organic matter 1 '64 

Lime 0*15 

Magnesia 0*08 

Alkalies 0*40 

Water 14*81 

100*00 



CHAPTER IV 



POTTERY CLAYS — PIPE CLAY 



OF pottery clays — so called because suitable for the 
manufacture of pottery wares — the distribution is very 
wide and the origin very various. They are embraced in the 
French term figuline (Lat., figulus, a potter, from Jingo, to 
fashion). The purest varieties are white or light-bluish grey, 
are very plastic, and are chiefly found in the superior beds of 
the more recent geological formations. The Eocene clays of 
the Paris basin, which immediately underlie the Eocene clay of 
the London basin, so well known as the "London Clay," 
received the name of argile plasHque originally in France, says 
Lyell, from its being much used there for pottery wares. Beds 
of the same age (the Woolwich and Reading series of Prestwich) 
are largely used for the same purpose in England. "As a 
series," says Page, "these plastic clays constitute the middle 
portion of the Eocene group. They are partly of marine and 
partly of fresh-water formation, and are characterised by two 
species of oyster {Ostrea hellovacina and 0. edulina), and some 
fresh- water shells, as Melania, Cyrana, Unto, paludina, etc." 
These clays, like those more common and impure varieties 
already described (vide Chaps. I. and II.), are all more or less pure 
hydrated silicates of alumina. They are found very generally 
all over the world, and very abundantly in many districts of 
"ilngland and Wales, and of Scotland. They occur also in 
reland — a country rich in mineral deposits of every sort, and 
the raw materials for minitig and manufacturing industries, 
which only awaits the development of these to become 

I 22 
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a perfect hive of busy labour, and the seat of wealth-producing 
arts and manufactures — although from the unhappy causes 
which conduce so efiPectually to prevent the investment of 
capital, and the suppression of industrial enterprise there, its 
rich deposits of mineral wealth still lie neglected and un worked. 
These clays occur of very varying composition, quality, and 
colour, the latter ranging from white, yellowish- white, and greys 
of various tints, to brown, yellow, green, red, and black. With 
the exception of the last — which is due to the presence of 
organic, carbonaiseous, or bituminous matter, and is in most 
cases burned out of the clay in firing, leaving the biscuit ware 
perfectly white — these colours are chiefly derived from various 
oxides of iron, or, in the case of brown clays, from manganese. 
They all possess the qualities already mentioned as characteris- 
ing the argillaceous family of rocks; adhere strongly to the 
tongue ; contract to a greater or less degree in the kiln — often 
with much irregularity ; are more soft, soapy, and plastic than 
brick clays ; and are all, when free from excess of iron, alkalies, 
or other fluxing ingredients, perfectly infusible, by which is 
meant that they will not melt or become pasty in the most 
intense heat of the biscuit kiln, or say 3272'* F. — about the 
melting-point of wrought iron. " All clay at a sufficient heat," 
says Janvier, "would melt into a sort of glassy substance." 
That, however, is not so. Perfectly pure clay is practically 
infusible under any heat ; such a clay, however, is of very rare 
occurrence, and in pottery clays there may be found many 
varying much in refractoriness according to their contained 
proportions of silica and fluxing ingredients. Most of them 
contain larger or smaller percentages of such ingredients, as 
felspar, iron, lime, magnesia, manganese, mica, potash, soda, and 
free silica, quartz, or sand. Th^ more alumina a clay contains, 
and the purer it is, the greater is its refractoriness. With the 
exception of those containing iron, pottery clays generally burn 
white in the kiln. 
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Of the finer kinds of these plastic clays there are numerous 
varieties, some only suitable for coarse pottery and terra-cotta 
ware; others for the finer kinds of brown and red ware and 
tiles ; and others again for the best qualities of common earthen- 
ware, which embrace the excellent brown and blue ball clays 
of Dorsetshire, and the black and cracking clays of Devonshire ; 
all of which will be noticed more in detail in these pages. 

Of these clays the purest are the well-known pipe clay (so 
called from its extensive use for the manufacture of tobacco 
pipes) and china clay or kaolin^ which will be described in 
subsequent chapters. The latter of these is generally believed 
to be derived from the decomposition of the potash felspar 
(ortho clase) in certain kinds of granite, and is at all events 
only found in the granite districts, chiefly of Cornwall, while 
pipe clay, which has been called plastic clay, par excellence^ 
occurs in extensive deposits in the Miocene and Lower Tertiary 
beds of Devonshire and Dorsetshire, whence it is largely 
shipped to the potteries for home manufactures, besides being 
extensively exported to France, Belgium, Holland, and else- 
where. The composition of pipe clay resembles that of china 
clay, but it contains an excess of siltca. It may be stated as 
silica 54, alumina 32, water 12, with small quantities of lime 
and magnesia, etc. It is remarkably free generally from iron ; 
is compact, unctuous, and almost greasy to the touch, and is 
very pure, plastic, and infusible ; when dry, may be polished by 
the finger. While exceedingly plastic it yet forms a very 
tenacious paste, and is very absorbent of moisture, and conse- 
quently adheres so strongly to the lips, that the ends of the 
tobacco pipe stems require to be glazed ere they are fit for use. 
It burns very white, and the best qualities when fired are 
mtirely free of the yellow or brown spots, which, in the 

%uit of so many pottery clays, indicates the presence of 

day is applied to many purposes besides the making 
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of pipes, but contracts too much in firing to be available for 
general pottery purposes, although it is occasionally used for 
mixing with other clays for some wares. The best qualities 
are got at Bovey Tracey, in Devonshire, and in the Island of 
Purbeck, in Dorsetshire. There are two varieties of the 
Dorsetshire pipe clays, of which one is much darker than the 
other. Their composition is as follows, both having been first 
deprived of their hygroscopic water, viz. : — 

Light variety. Dark variefy. 

Silica 65-49 72-23 

Alumina 21*28 23*25 

Oxide of iron 1*26 2-54 

Alkaline earths 7*25 1*78 

Snip, of lime 4-72 trace 

100-00 99-80 

Ansted gives the following analysis of another variety, viz. : — 

Silica 53-66 

Alumina 32*00 

Iron oxide 1 -35 

Lime 0-40 

Magnesia trace 

Water . . . . 1208 

99-49 

Pipe clays are largely used for cleaning and whitening the 
gloves and leather belts of soldiers, and the common kinds are 
much used for household purposes, pipe-claying stone steps, 
window-sills, etc. The finest quality is used for the manufac- 
ture of the Cologne pipes. 

Pipe clay is found in L'eland, associated with lignite, in the 
beds of the Lough Neagh series. It lies in a hollow in the 
carboniferous limestone at Loughloheny and Ballymacadam, 
south-east of Cahir; and three miles north oi G^Vivt ^\ss5^«s. 
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clay occurs. These are the remains of a once extensive deposit. 
Below the lignite beds, this clay is perfectly pure, and has been 
largely exported to England for the manufacture of the finer 
kinds of pottery. There are also deposits of pipe clay in Arran 
island, Co. Donegal, along the shore of Lough Kee, Co. of 
Roscommon, and especially near St. John's Point, where it is 
locally largely manufactured into tobacco pipes. Pipe clay also 
occurs near Blackball, north of Brosna, King's Co., and, in 
addition to its use for tobacco pipes, it was used by the late 
Earl of Rosse for lining his furnaces. In an extensive district 
of Tipperary, between Cahir and Clonmel, there are deposits of 
pipe clay in the cavities of the lower limestone, which are con- 
sidered equal in quality to the pipe clay of Bovey Tracey. It 
burns purely white, and large quantities of it have been 
exported to England. 



CHAPTER V 

POTTERY CLAYS — BALL CLAYS — ANALYSES OF PIPE, BLACK, 
AND BROWN CLAYS 

THE varieties of pottery clays are so numerous that anything 
like an exhaustive list and description of them would far 
exceed the necessarily limited space available. Those of our 
readers, however, who may be interested in ascertaining whether 
any of the native clays, not hitherto much utilised, can be profit- 
ably made available for potting or other purposes, will do well to 
consult Mr. Maw's Catalogue of tJie Clay and Plastic Strata of 
Great Britain, already referred to and quoted. In that catalogue 
Mr. Maw gives a list of 123 varieties of pottery clays — ranging 
from recent alluvial and post-tertiary deposits through all the 
geological formations down to the Silurian. These clays are of 
many sorts and of various origin, and differ from each other 
in composition and purity, in colour, in plasticity, and tenacity, 
in their degree of contraction in the kiln, and in their re- 
fractory qualities. Some of them have already been referred 
to and described in preceding chapters ; in this, attention will 
be chiefly confined to the ball clays of the Miocene lignite 
beds of Bovey Tracey, Devonshire — of fresh-water lake forma- 
tion — and those of Poole, which are found in the Lower 
Bagshot beds, of middle Eocene age, and which are of marine 
origin, except the fresh-water deposits in the Island of Purbeck. 
The Poole clays — so called from their being shipped at that 
port — form very extensive beds in the neighbourhood of 
Wareham, Dorsetshire. 

The Bovey Tracey beds are of uncertain thickness^ and 

27 
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have been estimated to range from 200 to 300 feet in depth. 
One section, given by Woodward in his Geology of England, 
shows various seams of clays, sands, and lignite, of about 110 
feet in all, under the surface drift, and resting on sand — 
the clay seams being together about 40 feet in thickness. 
Dr. Miller, in vol. li. of the PhilosopJiical Transactions^ 
describes the whole series of strata as dipping to the south 
about 20 inches in a fathom, and says that including the beds 
of clay with which they are intermixed — there being about six 
beds of each — the thickness of the whole is about 70 feet. 
These clays are very varied in their composition and qualities, 
and are probably derived from the waste of the neighbouring 
green-sand formation, and of the granitic rocks of Dartmoor, 
or, as Mr. Maw suggests, partly from the insoluble matter in 
the chalk. They consist of some valuable beds of white pipe 
clay, and of good pottery clays, grey, blue, brown or chocolate- 
coloured, and black ; also that known as cracking clay, from 
its tendency to crack in firing. The clays are dug from pits, 
in balls of about 30 lb. weight, at Teigngrace and Whiteway, 
near Kingsteignton and Newton Abbot, and are shipped from 
Teignmouth, and thence sometimes called " Teignmouth clays." 
Mr. Maw ^ quotes Mr. Charles D. Blake, of Newton Abbot, as 
stating that " the mines there produce clays containing silica 
and alumina in every proportion, from 95 to 50 per cent, of 
silica and from 50 to 4 per cent, of alumina"; also "that 
some of them are nearly pure silicates of alumina, containing 
no free silica, whereas others contain as much as 70 per cent, 
of it." 

The Lower Bagshot beds of Dorsetshire consist of alternating 
seams of variously-coloured potting clays and pale yellow or 
buff-coloured siliceous sands and loams and beds of flint pebbles ; 

^ In a Paper on "The Sources of the Materials composing the "White 
Clays of the Lower Tertiaries," Quarterly Journal Geological Society ^ 
A. zxiii. pp. 387 to 394. 
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beneath the potting clay there is a seam of some thickness of 
an extremely friable earthy brown coal, somewhat analogous to 
that of the Bovey lignite, but of less specific gravity. It is in- 
teresting to note the occurrence of this, characteristic, as this 
brown coal or lignite is, of the plastic clay tertiary deposits of 
the Isle of Wight and the London and Paris basin and 
others. On the north side of the chalk hills, extending from 
Hand fast Point to beyond Corfe Castle, there is an extensive 
bed of pipe clay in a horizontal position, which has been 
identified with the lignite clay bed of Alum Bay, in the Isle 
of Wight. The same seam of clay, though not of equal 
quality, may be traced in the hills near Poole, and is found 
in many parts of the extensive track called the "trough of 
Poole." In a quarry on the borders of Poole Harbour, 
about 2 miles west of Poole, several beds of the white 
pipe clay from 3 to 5 feet thick occur, alternating with 
beds of brown clay, and white, red, and black sand. The 
Poole ball clays are extensively used for pottery, and are found 
in beds of various thicknesses and at different depths. They 
are dug to a great extent, at Creech Grange, Nordon, and 
Rempstone, between Wareham and Corfe. They are of very 
superior quality, and consist of white pipe clay and grey, blue, 
and brown pottery clays. The blue clay contains a little more 
alumina than that of Devonshire, and is so far superior to it for 
earthenware manufacture, although in practice the diJSerence is 
not always perceptible. Other ingredients being equal, the 
excellence of pottery clays may be determined by the respective 
percentages of alumina which they contain. Alumina is a light 
material, while silica is a heavy one, and the specific gravities 
of these clays may therefore afibrd an approximate test of 
their value for earthenware manufacturers. Both the Teign- 
mouth and the Poole clays are remarkably good and plastic 
and of excellent working quality, and from their comparative 
freedom from iron and alkalies they are valuable, owin^ to 
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their refractoriness and their great whiteness when fired. Their 
specific gravities may be taken as ranging from 1*725 to 2*250. 
While the better qualities are much used for earthenware and 
stoneware manufacturers, others are very suitable for flooring, 
tiles, drain-pipes, and other pottery wares. 

These clays generally appear to be derived from the dis- 
integration of other rocks, and the natural separation of their 
constituent materials by the aid of water and atmospheric 
influences, which have resulted in local deposits of them — as in 
the case of steam ore and china clay — which in some places are 
coarse and impure, in others finer and more or less free of 
impurities. Some of them are much in request by sculptors 
and modellers. 

In the clays derived from the decomposition of felspars, 
there is always to be found a considerable quantity of free 
silica in the form of quartz sand. 

The whitest clays are esteemed the purest, but Dr. E. 
Watson, in his valuable chemical essays,^ a work which has 
been highly recommended by Dr. Percy, in his popular lectures 
on metallurgy in Jermyn Street Museum, states (vol. ii. p. 256) 
that "I took 16 oz. of the finest pipe clay from Dorsetshire, 
and by repeatedly washing it in large quantities of water and 
poiu'ing off the turbid water, I collected a sandy sediment, 
amounting, when well dried, to 3 oz. I have no doubt that 
this clay contained a much greater proportion of sand than 
what I had been able to collect ; for the white particles which 
bad been suspended in the water certainly consisted in part of 
a sand of a finer grain than what had settled to the bottom, 
for they were sensibly gritty between the teeth. It may easily 
be conceived that, in washing clays, the finest part of the sand 
(silica) contained in them will remain suspended in the water, 
and that, on this account, the sediment collected at the bottom 

^ Chemical Essays, by R. Watson, D.D., F.R.S., 6 vols. London : 
^ans, 1793. 
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of the vessel in which the operation is performed, will not give the 
true proportion of the sand which enters into their composition. 
In confirmation of this, we have been instructed, by the experi- 
ments of a very able chemist, to consider these fine white clays 
as consisting of about three parts in eight of true argillaceous 
earth, and of about five parts in eight of sand, or earth re- 
sembling powdered flints. 

In contrast to the above, Mr. Maw, in the paper above 
referred to, states, that " in testing the peculiarly fine state of 
subdivision of the white tertiary clays of the Bovey Tracey and 
Wareham beds, I found that, after mixing them with water to 
the consistency of cream, and passing them through fine silk 
lawn, containing 10,000 perforations to the square inch, no 
appreciable quantity of coarse matter remained behind from 
most of the examples, not even to the weight of a grain out of 
several pounds of clay," and he adds, " I can state, from the 
result of a number of experiments on clays and marls of various 
ages and formations, that such a state of subdivision is peculiar 
to these tertiary clays." 

From these so opposite results, from two competent practical 
observers, it is evident that all these clays cannot be referred to 
a similar origin. Mr. Prestwich and many other geologists 
consider these clay deposits to be derived from the denudation 
from old crystalline and granitic rocks ; Mr. Green, in his book 
on Geology, says, " from the decomposition of felspathic rocks 
by carbonated water." Messrs. Pengelly & Heer, at p. 9 of 
their memoir, " On the Lignite Formation of Bovey Tracey," 
published in the Philosophical Transactions, make reference to 
" the probable derivation of the deposit from the degradation of 
the Dartmoor granite " ; but Mr. Maw, in quoting their opinion, 
says that ''this inference seems to be due more to the geo- 
graphical proximity of the granite to the clays of the lignite 
formation than to any more certain evidence " ; and further that 
** the occurrence of beds of similar physical character and a^e^ 
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far removed from the source of granitic materials, would seem 
to throw doubt on the suggested local origin from the granite 
of Dartmoor. Mr. Maw then proceeds to give the evidence 
which has led him to form the opinion " that the geographical 
distribution of the white tertiary clays, which are either super- 
imposed on, or in close proximity to, the chalk, suggests their 
derivation from it rather than from the granitic rocks. Mr. 
Maw's paper is exceedingly interesting, and well worthy the 
attention of all interested in the composition and qualities of 
these clays, but limited space prevents a full resume of it here. 
Were all the white clays as free of siliceous material as those 
he investigated, there would be little difficulty in coinciding 
with his opinion ; but how about those from the same deposits, 
containing such an excess of silica as those examined by Dr. 
Watson contained 1 

Those clays which are so free of siliceous ingredients as those 
referred to by Mr. Maw will require a much larger admixture of 
flint in the slip than those tested by Dr. Watson, and such 
marked differences in the constituent composition of these 
pottery clays show how foolish the dependence in potting of 
any mere " rule of thumb " practice of compounding slip bodies 
must necessarily be, in securing uniformly good biscuit wares. 

Pipe Clay. — As supplementary to the analyses of these, the 
following analysis, by Dr. Voelcker, of white pipe clay from 
Newton Abbot may be given, as it is quoted by Mr. Maw in 
confirmation of his opinion of its derivation from the watery 
dissolution of chalk. 

Soluble in hydrochloric acid : — 

Moisture and water of combination . . . 9 '09 

Oxide of iron 0*50 

Alumina 18*05 

Lime 0*18 

Magnesia 0*14 

27-96 



Clays 33 

Total soluble in hydrochloric acid . . . . 27*96 

Insoluble in hydrochloric acid : — 

Alumina 18*87 

Lime 0*25 

Magnesia 0*18 

Silica 51-88 

Alkalies and loss 0*86 

72-04 



100-00 



These clays are often of grey or blue colour before exposure 
to the air, but when so exposed become, from further oxidation, 
more or less yellow or red. 

The following is an analysis of a yellow clay used for coarse 
ware : — 

Silica 58*07 

Alumina . . . 27*38 

Iron oxide . . . 3*30 

Lime *50 

Magnesia trace 

Water, etc 10*30 

99*55 

Black Clay owes its distinctive colour to the quantity of 
carbonaceous or bituminous matter which it contains; one 
variety of it, containing 13 per cent, of carbon, burns extremely 
white, which is caused, Mr. Maw states, " by the reduction of 
its sesquioxide of iron in the kiln by reaction with its carbon- 
aceous matter." In all these clays the black colouring matter 
is entirely consumed and dissipated in firing, leaving the 
biscuit ware of a very good white, and which, indeed, is said to 
be the whiter in proportion as the clay has originally been 
blacker. The analysis of a variety of this dark-coloured clay 
was given in a former chapter as: silica, 72*23; alumina, 
3 
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23'25 ; oxide of iron, 2*54 ; alkalies and alkaline earths, 1*78 ; 
loss 0*20 = 100-00. This was an analysis by Prof. Way of a 
black pipe clay from the Lower Bagshot deposits in the Island 
of Branksea, Dorsetshire. 

Cracking Clay is so called from the tendency it possesses of 
causing the ware to crack in the biscuit firing. This tendency 
to cracking may, to a great extent, be corrected by a judicious 
admixture of other clays and flint, but probably the clay 
would be little used in potting, owing to the trouble and un- 
certainty this occasions, were it not for the fact that it produces 
a biscuit ware of extreme whiteness. 

Brown Clay owes its colour to manganese probably. It 
produces a white biscuit ware, but this has such a tendency to 
imbibe moisture, that many potters refuse to use this clay at all. 
The moisture which it imbibes in the biscuit state is parted 
with only in the glost kiln, and its escape there causes the glaze 
to craze much. This clay besides will not bear exposure to any 
great amount of heat, and it is therefore generally only used for 
black and common red wares. 

The following are the analyses of two varieties of it, the first 
of which is from Dorsetshire : — 



Silica 


. 63-00 


. 49-44 


Alumina . 


. 32-00 


. 34-26 


Oxide of iron . 


3-00 


. 7-74 


Lime 


— 


1-48 


Magnesia . 


1-00 


1-94 


Water and Loss 


1-00 


5-14 



100-00 



100-00 



Blue Clay is decidedly the best of all the ball clays. That 
om Dorsetshire is preferred to the Devojisbire for earthejiware 
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and stoneware manufacture, and commands a higher price in 
the potteries, which may on an average be about an eighth 
more than the price of the latter. This clay combines the 
greatest number of good qualities. It produces a very white 
and solid body of ware. It is capable of being advantageously 
mixed with a greater percentage of flint than any of the other 
ball clays or china clay. This not only increases the whiteness 
of the ware, but produces a better body, and counteracts also, 
to a great extent, the tendency of the clays which have an 
excess of alumina in their composition, to shrink too much and 
crack. Its colour has been attributed to its being derived from 
the decomposition of the felspar of syenite, a variety of granite 
in which mica is replaced h^ hornblende ; but if its origin can 
be proved to be from chalk, its colour must then be attributed 
to a protoxide of iron. Mr. Maw gives the composition of the 
Poole clay, so extensively used in the potteries, as silica about 
60 per cent., alumina about 34, potash 2, oxide of iron and 
water about 4=100*00. 



CHAPTER VI 

ORIGIN AND COMPOSITION OF DORSETSHIRE AND 
DEVONSHIRE CLAYS 

IN the previous chapter a quotation is given (p. 28) 
from Mr. Maw's paper in the Quarterly Journal of 
the Geological Society, in which he quotes Mr. Charles D. 
Blake, of Newton Abbot, as stating that "the mines there 
produce clays containing silica and alumina in every proportion, 
from 95 to 50 per cent, of the former, and from 50 to 4 per 
cent, of the latter." Now, by referring to the first of these 
articles on clays, it will be seen that clays are essentially 
hydrated silicates of alumina — that is, they are composed, when 
pure, of a chemical combination of silica, alumina, and water 
— the alumina having the property of absorbing and retaining, 
under less than a very high temperature, a considerable pro- 
portion of constituent water, to which the plasticity of the clay 
is due. Clays rich in alumina, known as " fat," are thus more 
liable to cracking and shrinkage than poorer or "meagre" 
clays ; but this tendency is corrected by the presence of a due 
proportion of silica, clays deficient in the latter requiring, of 
course, a larger proportion of ground flint mixed with them in 
the slip to produce a good sound biscuit body. Besides their 
constituent or chemically combined water, clays are found often 
containing greater or less percentages of moisture, which is 
called their hygroscopic water, and which they part with in 
drying, or at a low heat, while it requires a red heat to deprive 
them of the former. Now it is evident that any substance 
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containing 95 per cent, of silica, and, say, 4 per cent, of 
alumina (which is the minimum percentage found in the 
Newton Abbot mines referred to), could only — supposing them 
perfectly pure, and thus free of all impurities, such as iron, 
lime, magnesia, etc., and also quite dry or free of all moisture — 
have 1 per cent, of constituent water (95 + 4 + 1 = 100). As 
none, however, of these clays are found absolutely pure, but on 
the contrary have at least from 2 to 4 per cent, of impurities, 
there cannot be in this case sufficient water to impart plasticity 
and to constitute clay. It is therefore probable that as the 
disintegrated material of the rocks from which the deposits in 
these mines have been derived — whether from the decom- 
position and waste of the Dartmoor granites or otherwise — 
have been deposited, owing to the different specific gravities 
of the silica and alumina, in various beds differing widely 
in their respective proportions of these materials, that those 
referred to by Mr. Blake are really deposits of silica, mixed 
with 5 per cent, of alumina, and iron, lime, or other im- 
purities. 

Mr. r. W. Rudley, of the Museum of Practical Geology, in 
his remarks on the origin and composition of clays {Catalogue 
of Specimens, p. 4), says, that "when the remains of the 
decomposed felspars are washed into localities where they 
become mingled with other earthy matters in a finely com- 
minuted state, or when they have been derived from a rock 
which contains decomposing hornblende, the resulting mateirial 
is no longer white, but is variously coloured. Even when we 
suppose the purer varieties to have been deposited in the first 
instance, and to have formed distinct beds — as, for example, 
the clays of Bovey Heath field, in Devonshire, which appear to 
have been washed, with other detrital matter, and even trees, 
from the granitic region of a part of Dartmoor in previous 
geological times — it is easy to see that these clays may be again 
removed by atmospheric influences, rivers, and other ahra.dixv% 



38 Potting Materials 

agents, and thus be rendered impure by the admixture of a 
variety of substances brought into intimate association with 
them by these causes." 

In this way beds of re-deposited clays of very varying com- 
position may occur, more or less widely dispersed, and of 
varying thickness. 

In reference to the Teignmouth clays, De la Beche says : ^ — 
" These clays " (which he calls supra-cretaceous or tertiary, they 
having not, when he wrote, been ascertained to be of Miocene 
Age) " are stated to have been first worked about the year 1730, 
and would appear to have been formed naturally, much in the 
same manner as is now done artificially in Cornwall and Devon, 
though on a larger scale; decomposed granite having been 
washed down from Dartmoor into a lake or estuary, so that 
while the grosser particles were first lodged at its higher end, 
nearest the granite, the fine sediment was accumulated at the 
lower part." 

The Poole clays, Mr. Rudley states (p. 5), "are examples 
of tolerably pure clays (that is, containing a large proportion 
of silicate of alumina, with free silica, but without injurious 
ingredients) which have been accumulated far from any de- 
composing crystalline rocks, such as granites, porphyries, and 
the like. ... Its decomposed felspathic matter, affording the 
silicate of alumina, and a portion at least of the free silica, may 
readily have been derived from other beds, such as those 
of many sandstones, in which that matter may have been 
disseminated. Prior existing clays may also have been broken 
up and re-deposited." 

As sandstones seldom contain much felspathic ingredients, 
otlier than the siliceous, it is more probable that the Poole 
clays have been derived from the waste of clay-slate rocks — an 
opinion held by Mr. Robert Hunt, r.R.S., of the Mining Record 

1 Beport on the Geology of Comioally Devon^ and West Somerset^ by Sir 
r. de la Bccho, F.R.S., 8vo, 1839. 
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office. These clays appear to have been worked at an earlier 
date than the Teignmouth clays — at all events they are referred 
to in an " Order of Council," in 1666, which directs that no 
dues were to be paid on tobacco-pipe clays ; by which name the 
Poole clays are designated in an Act of Parliament, obtained by 
Poole, in 1756. Mr. Rudley gives an extract from Hutching's 
History of Dorsetshire^ published in 1774 — for which he 
acknowledges himself indebted to Mr. William Joseph Pike, 
of Wareham — in which it is stated that these clays are the 
chief exports from the " Key of Wareham " ; and from the edition 
of that work published in 1796, he quotes that "good tobacco 
pipe clay is dug round this town (Wareham) at Arne Hill, 
Heneger Hill, Norden, etc. It formerly sold at 50s. a ton, 
but now (1796) at Us. or 15s. Nearly 10,000 tons are 
annually exported to London, Hull, Liverpool, Glasgow, etc., 
but the most considerable part to Liverpool (Runcorn), for the 
supply of the Staffordshire potteries, and to Selby for the use 
of the Leeds potteries. The principal pits are on Norden and 
Witch farms, the former belonging to William More ton Pitt, 
Esq., and the latter to John Calcraft, Esq., and the clay taken 
from the same is in great repute with the Staffordshire and 
Yorkshire potteries from its peculiar excellence, and being the 
principal ingredient in the ware commonly called Staffordshire 
ware, so universally in use in this Kingdom, as well as in many 
parts of Europe." In 1874 the production of Poole clays was 
79,205 tons, and of Teignmouth clays 59,789 tons. The 
production in 1882 will be given at the close of these papers. 
Bristow states that much of the Dorsetshire pipe clays, which 
are not of sufficiently good quality for use in the potteries, is 
converted into alum by treatment with sulphuric acid. In his 
paper on the white clays of the Lower Tertiaries already 
referred to, Mr. Maw gives the under-noted analyses of the 
clays of the Bovey Tracey lignite deposits. No. 1, being a china 
ball (or pipe) clay, and No. 2, a blue ball clay from Newton 
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Abbot ; he also gives, No. 3, an analysis of blue ball clay from 
Wareham. 

Silica . 
Alumina 
Oxide of iron . 
Magnesia 
Potash . 
"Water and waste 



No. 1. 


No. 2. 


No. 3. 


67-50 


47-00 


60-00 


29-00 . 


48-00 


34-00 


1-00 


1-50 


2-50 


1-50 


2-00 


— 


— 


— 


2-00 


1-00 


1-50 . 


1-50 



100-00 100-00 100-00 

Mr. Rudley gives the undernoted as the relative composition 
of the ball clays of Devon and Dorset respectively, from analyses 
made in the Laboratory of the Museum of Practical Geology, by 
Mr. W. Weston, viz.: — 

Bovey or Teignmouth Claij, a natural Kaolin from Bovey 
Heathjieldy Devonshire, 

Silica 52 06 

Alamina 29-38 

Potash 2-29 

Lime 0*43 

Magnesia 002 

Protoxide of iron 2*37 

Water, combined 10-27 

>» hygroscopic 2 56 

99-38 

Poole, or Blue Clay, from Wareham, Doi^setshire, 

Silica 48-99 

Alumina 32*11 

Potash 3"31 

Lime 0*43 

Magnesia 0.22 

Protoxide of iron 2 34 

Water, combined 9-63 

, hygroscopic 2*33 

99-36 
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Ansted ^ gives the following analysis as that of the best blue 
clay — such as occurs in the Wareham beds, viz. : — 

Silica 46-38 

Alumina 38*04 

Iron oxide 1*04 

Lime 1*20 

Magnesia trace 

Water 13-57 



100-23 



In the Island of Purbeck there are deposits of clay of such a 
variety of composition, that they may be found there suitable 
for every purpose, except those for which kaolin, or the best 
china clays, are required. 

^ Lectures on Practical Geology, by Professor J. T. Ansted, M.A., 
F.R.S., London, 1865. 



CHAPTER VII 

ORIGIN AND OCCURRENCE OF KAOLIN OR CHINA CLAY 

HAVING now given a brief account of those pottery clays, 
so called, chiefly used in the manufacture of earthenware, 
it may be interesting to refer shortly to a noticeable difference 
in at least the mode of occurrence, if not in the origin as well, 
of these clays from that of kaolin, or china clay proper. 

The former may be called natural products in contra- 
distinction to the latter, which are so far artificial that, with a 
few exceptions — which are sufficient to show, however, that 
the difference between them is more accidental than essential — 
they do not occur as deposits fit for use without certain 
processes of preparation, which are not necessary in the case of 
the former. 

The pottery clays, whatever their origin, have been separated 
from the rocks from which they are derived by the disintegra- 
tion of the latter by natural agencies, chemical and atmospheric, 
and except in such cases as those referred to by Mr. Maw, in 
which they are found in hollows of the chalk or limestone 
rocks, from which they have probably, as he believes, been 
derived, have afterwards by rains or streams been gradually 
washed down, during long periods of time, into lakes or 
estuaries, until they formed thick beds, such as those of Bovey 
Tracey, Wareham, Purbeck Island, and other localities. 

In the transport, by the agency of running water, of the 
materials separated by the chemical and atmospheric action 

^erred to, from the rock masses they have been derived from, 
"vould naturally, according to the nature of the intervening 

42 
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ground and the length of transit from their higher source to 
their final deposit, be assorted into beds of varying composition 
— particles of undecomposed rock, grains of quartz, iron pyrites, 
and other impurities, being the heavier of these materials, 
would mostly be gradually left behind, en route, or deposited 
near the margin of the lakes or estuaries; while the finely- 
divided particles of clay, owing to their lighter specific gravity, 
would be carried beyond these, and ultimately deposited in the 
beds, of which they constitute the bulk, in a comparatively 
pure state. As the clays of the Bovey Tracey beds may 
probably have been carried, so far as they have been derived 
from the granites of Dartmoor, a distance 'of 10 to 12 miles, 
if not more, it is thus easy to account for their comparative 
purity. On the other hand, where any of these clays, or those 
of the Poole beds, have been derived from other rocks, such as 
chalk or clay slate, or perhaps in some cases from previously 
formed argillaceous sedimentary deposits, from a less distance, 
the freedom of those rocks or deposits from the other 
ingredients, associated in the granites with those constituting 
silicates of alumina, would as satisfactorily account for their 
purity. 

Thus, whatever their origin, these pottery clays are found 
deposited in thick beds, washed and freed by Nature's hand 
from all such extraneous ingredients as would otherwise have 
prevented their employment without such preparatory processes 
as are necessary to produce kaolin in a state fit for potting and 
other manufacturing purposes. 

The mode of raising the Teignmouth and Poole clays is an 
extremely simple one. It is thus described by De la Beche ^ : — 
The gravel or other surface covering, or " head," as it is called, 
being removed, large rectangular pits are sunk, the sides of 
which are supported by timbers. As the pits are sunk stages 

* JUport an the Geology of Comioallf Devon, and West Somerset, by 
Sir H. T. De la Beche, F.R.S., 1839. 
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are erecteiij awl the workmen who cut out the clay in cubical 
lumps, weighing from about 30 to 35 lb. each, fliiig them up 
by means of a pointed staff, frum stage to stage, according to 
the depth, after which the lumps are carried tu the clay cellars 
or sheds, whence they are forwarded, when sufficiently dried, 
for shipment to the potteries or elsewhere. 

As might naturally be expected, these beds of clay, oecun'ing 
thus in a state ready for use iu the manufacture of pottery, 
were certain to be utilised, as they were, at an earlier period 
than that in which, owing to the increased importation of 
Chinese porcelain — first introduced into Europe as an article of 
commerce by the Portuguese, about the year 1520 — (although 
there are notices of Eastern porcelain having found it^ way 
there twenty years or more previous to that date) an improved 
taatc, and the consequent desire to imitate and rival the Chinese 
porcelain, led to numerous attempts to improve European wares, 
and for that purpose to find su]>erior clays to the pottery clays 
then in general use. Although, however, it is said that a soft 
paste was made in Florence as early as 1580, it was not till 1709 
that Bo Itch er was successful in finding china clay and iu 
making white porcelain in Saxony. In 1710 he was appointed 
by Augustus ii., Elector of Saxony, director of the Meissen 
factory, and five years later he succeeded in making excellent 
true hard porcelain there. That factory is still in operation, 
and producing tlie Una porcelain known as Dresden china. 
Wliat clays Bottcher fir^t used iu Saxony is not known, 
although it is probable it was those found at Seilitz, near 
Meissen ; hut he finally employed the china clay of Aue, near 
Schneeberg, in the Erzgeherge, one of the best-known localities 
for it iu Europe ; where the finest porcelain clay is obtained 
from beds of decomposed gneiss — a metamorphosed granitoid 
rock, composed like granite of felspar, quartz, and mica. In 
gneiss the felspar often, if not generally, occurs in a soft state, 
and ilostitutc of i>otash, or nearly so, and by decomposition thus 
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readily produces kaolin. This kaolin was long known as 
Schnorr's white earth, owing, it is said, to its discovery by John 
Schnorr, an ironmaster, who, riding near Aue, observed a soft 
white earth adhering strongly to his horse's feet. This was 
subsequently used and sold largely as hair-powder, as a 
substitute for wheat-flower, and some of it coming into 
Bottcher's hands, he was led, from finding it heavier than the 
ordinary powder, to experiment with it, which resulted in his 
discovering its identity, as was then supposed, with the 
Chinese kaolin — the substance he had long sought for the 
manufacture of his porcelain. 

This porcelain earth of Aue, according to a report by Mr. 
Oelschlagel, referred to by the late John Hawkins, F.RS.,^ 
occurs in a cone-shaped, eruptive, granitoid mass, covered by 
micaceous slate, in two beds, separated by a bed of granite, the 
whole of which is in a very decomposed state; the felspar 
being converted into kaolin, which constitutes from a fourth to 
a fifth of the mass, mixed with quartz, undecomposed orthoclase 
felspar, mica, oxide of iron, and pinite ; the purest being found 
at the top, and the fineness and friableness of it diminishing in 
depth, until it passes, through all degrees of induration, into a 
firm crystallisation of felspar, while the quartz and mica occur 
in masses easily separable by the hand. 

Next to Aue, the principal spot in Saxony where the 
porcelain earth occurs is at the village of Seilitz, above 
mentioned, where it is found 20 feet thick, with a covering of 
clay with shells, and resting on a bottom rock of porphyry. It 
is mixed with quartz and particles of greyish clay ; and lumps 
of pure kaolin of the size of a man's fist occur in the mass. 
This porcelain earth is more free of oxide of iron than that of 
Aue, but it shrinks more in the kiln, and produces a less durable 
porcelain. Mr. Oelschlagers opinion of this porcelain earth is, 

* In a paper in The Traiiaacticms of the OeologicoH Society of Cornwall^ 
vol. yL p. 82. 
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that it has beeti formed from the decomposition of porphyry. 
He probably means a ixirphyritic granite, such as that of 
Cornwall and Devon, coiitaining large prismatic crystals of 
felapaTj by the decomposition of which the clay would bo 
yjToduced, 

In the Principality of Passau, in Austria, Gehlen states that 
kaolin occurs at Kellherg, in a district of gneiss and granite, 
near the surface, and in a state of great^ although much- varied, 
decomposition, the felspar, in some portions, being found ui 
every stage of disintegration, in others, entire and unaltered. 
The chief depcjsits of the kaolin are formed, he says, by stratified 
masses of decomposed felspar, alternating with a very decom- 
posed gneiss ; and while the felspar, on the one hand, occurs in 
every possible stage of decomposition, the kaolin, on the other, 
exhibits various degrees of fineness, or of pulverisation, some of 
it being m pure and impalpable as to be wliolly suspended in 
running Avater, while others retain a sort of grittiness to the 
touch, seemingly occasioned hy an imperfect or disturbed 
crystallisation. From the beds at Kellberg, near Passau, the 
Royal Factories of Vienna and Munich are supplied with 
kaolin. 

In 1750 the manufacture of porcelain was commenced at 
Uerlin, and in 1763 Frederick IL bought the works there, and 
converted them into the Berlin Koyal Factory. The Berlin 
porcelain is made from kaolin found at Gomritz, below Halle, 
in the district of ^Magdeburg, and at (lotbenhurg and Oieraj in 
Lower Silesia. 

Among the European Royal Porcelain Manufactories, that of 
iS^vres holds the first rank. It was purchased by lA.mis xv., 
in 1759, who appointed Boileau director, and, besides perfecting 
the worksj the latter occupied himself in the endeavour to make 
bard paste, and made several attemptt?, by purchase and other- 
wise, to secure the secret of the process claimed to be in the 
possession of the Hannongs, of Stroshm-g, and others, but un- 
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successfully. As Jacquemart has said,^ " The invention of real 
hard pottery is less within the domain of ceramic industry than 
of geology ; there — no efforts of imagination, of creation properly 
so called — the fekpathic rock must be had ; the rest comes from 
one's self. Porcelain produced herself naturally the day when 
I)eople, strangers to science, had laid their hand upon the 
s^mght-for clay." "And it was by chance at last," says the 
same author,^ "that France acquired the coveted material." 
" One Madame Damet, wife of a surgeon of St. Yrieix la Perche, 
about 10 leagues from Limoges, found in a ravine a white, 
unctuous earth, which appeared to her fit for washing hnen. 
She showed it to her husband, who, more versed in the questions 
of the moment, suspected that this might be the clay they sought 
for. He ran to an apothecary at Bordeaux, named Villaris, 
who recognised it to be kaolin. Then took up specimens, 
which were transmitted to the chemist Macquer, of Sevres. 
He went to St. Yrieix, in August 1765, and, after repeated 
experiments, was able to read to the Academy, in June, 1769, 
a complete memoir upon French hard porcelain, and to exhibit 
perfect types." The composition of the St. Yrieix kaolin, 
which is that used at the Sevres factory, is — silica, 48-00; 
alumina, 37*00; alkalies, 2-05. It occurs there very abun- 
dantly in decomposed granite, resembling that of Cornwall. It 
is generally white, sometimes, from the presence of iron, of a 
yellowish tinge, and has very little mica. like most of the 
kaolins, it is meagre to the touch, and contains a good deal of 
free silica, in the form of quartz grains. It makes a very trans- 
parent porcelain, and since its employment at Sl'vres, the fame 
of the St. Cloud factory has been much enhanced, especially 
under the able scientific directorship of the late M. Alexandre 
Brogniart 

' Hittory of the Ceramic Art, by Albert Jacqaemart, 2nd edition, 
1877, p. 678. 
s/U4^p. 678. 



48 Potting Materials 

From the dates above given, it will appear that the discovery 
of china clay in this country was almost contemporaneous with 
its discovery in France, and not long after its discovery in the 
comparatively few localities in Saxony and other parts of the 
continent, where, as yet, it has been found. The instances, and 
dates of those given, may suffice, as these chapters have to do — 
not with the history of European, or even English earthenware 
and porcelain, but — solely with the potting materials them- 
selves. 

In 1745 an adventurer brought back with him to London 
from Virginia some kaolin, which, owing to its rarity, sold at 
that time for 13 guineas a ton. William Cookworthy, a 
Plymouth quaker and chemist, is said to have had his attention 
directed to this material by the person just referred to, and as 
he had started a pottery at Plymouth in 1733, he, it may be 
presumed, was much interested in it; and having a great 
aptitude and liking for geological research, he doubtless, during 
his journey ings through Cornwall, had been long searching for 
a superior clay to those of the Teignmouth and Poole beds, 
which he probably had been using in the above works. The 
existence of the Cornish clay and stone may have been known 
to him for some time ere he could favourably for his own 
interest make it publicly known. It has not been clearly 
ascertained when he first discovered them, but from a short 
account of his life published by his grandson,^ it was about the 
year 1755, and if so, it was the first discovery of the china 
stone in Europe. It may be presumed that the stone was dis- 
covered by him first, and that by further investigation and 
experiment by levigation of the clay so often found associated 
with the china stone in situ, he found it to be kaolin. From 
his grandson's account he appears first to have found both the 
stone and clay at Tregonning Hill, near Breage, then in the 

* Memorials of William Cookworthy^ by his Grandson, with an 
Qdix, London, 1854. Also another Appendix published in 1872, 
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IHiriMli of Hi. BtophouV, and nftorwnrdM in ilio donmin of 
JJoconno<5, the family Hoat of Tlioman IMtt, nc^plunv of iho VaiyI 
of Chatham, and aftorwardH Lord Camclford. In 1768 Cook- 
worthy, in company with the latter and othorM, uccurcd by patent 
the exchiwive nna of tho Coniisli china clay and Htonc, and with 
those materials, along probably with tho clayn of Devon or 
Dorset, carried on tho manufacture of porcelain for some years 
at tho Plymouth pottery, which undoubtedly was the one at 
which "hard" or true porcelain was first made in England. 
iJorlase, in his Natural llUiory of Cornwall (17138), mentions 
white clays at Tregonning Hill, but without ))eing aware of 
their nature evidently. He states that (yook worthy had made 
experiments on thcj Hreage china stonn, and that it had been 
found useful for tho manufacture of porcelain, i'rycf), in his 
Mineralo(/ia Cornuhien$i$, pulJished in 177H, states "that 
artificial kaolin (china clay) was then prepared in the parishes 
of lireago and Ht. Stephen's by repeated washing with clear 
water, and afterwards packed in casks and sent off, and that 
Mr. Cookworthy, by his lato improvements at his porcelain 
mantifa(;tory, then established at IJristol (having been romov(jd 
thither from Plymouth), was likely to produce ware wliich 
should rival the best Asiatic china." 



CHAPTER VIII 

CORNISn CHINA CLAY — COMPOSITION AND ANALYSES 

PORCELAIN clay is the purest form of hydrated silicate 
of alumina, and is a substance of comparatively rare 
occurrence in a natural condition. Even the material from 
which it is generally artificially produced has as yet been 
found in Europe but in few localities; and in England only 
in the granite rocks of Dartmoor in Devonshire, and in those 
of Cornwall. From the fact of the great bulk of its production 
in England being from the latter county, it is often called 
Cornish clay ; but the name by which it is best known, and 
which is that generally used by potters, is that of china clay. 
Outsiders — scientists and others — usually call it kaolin, but, 
if by that is meant that it is really identical in composition 
with the Chinese kaolin, it is questionable if that name be 
not a misnomer when used for Cornish clay. Kaolin, how- 
ever, has been so long in general use, and is so short and 
convenient, that it will probably continue to be used for 
Cornish clay, so long at least as people are satisfied to use 
such names as shell-fish for molluscs, which are not fish at all ; 
or blacklead for graphite, of which pencils and crucibles are 
made, and which has not an atom of lead in its composition. 
The Chinese porcelain clay will be referred to at length. In 
the meantime, however, it may be suggested that " clarclazin " 
would be a more correct scientific name for Cornish clay than 
%at of the Chinese term kaolin, as being derived from the 
^er decomposition of the granitic rock, for which the 
of "clarclazite" has been proposed by Mr. Collins, 

60 
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in his valuable monograph of Tlie Hemharrow Granite 
District^ 

Mr. Collins' monograph treats so fully of china clay and its 
production, that it ought to be in the hands of every potter 
who takes any interest whatever in the materials which he 
employs or works with. 

There are many persons, however, in every trade who do 
not interest themselves in the natural history of the materials 
with which they work; and while space cannot be afforded 
in its pages for such full details as are requisite for the 
completeness of monographs of the various materials used 
by the trade, its proprietors have been encouraged to provide 
such popular accounts of these as may be likely to awaken 
a scientific interest in them, amongst those of its readers 
who may not hitherto have thought of them in this 
way. 

Although, as will be shown hereafter, there are other rocks 
than granite from which china clay might be, and probably 
before long will be, produced, its production as yet has been 
confined in England to the material known in Cornwall as soft 
" growan," which is a more or less decomposed granite. It is 
by the decomposition of the felspar of the granite, which is its 
base, and constitutes never less than a third and generally at 
least one-half of its bulk, and sometimes even more, that its 
disintegration occurs. It has been shown ^ that in the largest 
granitic mass in the United Kingdom, that, namely, which 
runs south of Dublin, for a length of 70 miles or so, the 
granite contains 52-94 per cent, of felspar, while the composi- 
tion of the granite of Slievenaglogh (Mourne Mountains) 

* The Hensharrow Chranile District, by J. H. Collins, F.G.S. Lake k 
Lake, Truro, 1878. 

' In a paper on the ** Lower Palfeozoic Rocks of the South-East of 
Ireland," by Professor Haughton and J. Beete Jukes, Trans* R, /. 
Academy, vol* zziii. 
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shows a still larger proportion of felspar, it being composed 
of— 

(>uartz 2070 

Folsi>ar 66*37 

Mica 12*76 

99*83 

and the folsjnir of the Ilensbarrow granite forms two-thirds, 
or 06 '60, of the niasi^, according to Dr. Berger.^ Professor 
llaughton- holds that the granites of Cornwall were, in their 
primitive condition, of igneous, and not like many other 
granites, oi ai[ueoiis origin, but they are of a much looser 
texture than nio^^t granites, and thercfon^ more readily disin- 
tegrated by atmospheric influences. Mr. Sorby, F.G.S., who is 
so famous for his microsiH>pical examinations of rocks, concludes 
that the granites of the Scottish Highlands indicate a pressure 
when being consolidated of 26,000 feet more than in the case 
of the granites of Cornwall.^ This may help to account for 
'*• *~ifc of their being, in some localities, so generally reduced 
ttioa of growan, and of the absence of a similar 
A other granitic districts. 

if the Cornish granites is generally that known 
potash felspar; and it is mainly from the 
4 this that the china clay is produced. Its 
' be given as follows, viz. : — 

65*50 

16-80 

17*70 



100*00 



^eciogieal TrantadioHSy O.S., vol. i. 

"aurf^eSMoyy, by the Rev. Samuel llaughton, M.D.» F.R.S., p. 41. 
valiiMM on Granite," Choiot^l SifciHif^s Journal, toL zIy. 
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This shows it to be rich in potash, and if this alkali was 
retained in the china clay, it would become fusible and 
unsuitable for the manufacture of porcelain, the refractoriness 
of the clay being entirely due to the absence of alkalies or 
alkaline earths. Its composition may be given as — 

Silica 46-40 

Alumina 3970 

Water 13-90 



100-00 



Now in comparing these two substances, it will be at once 
seen, that of the silica of the felspar 19-10 has disappeared, 
and that, while the whole of the potash, 17*70, has also gone, 
the alumina has been increased by 22*90, while the net loss of 
13*90 has been replaced by water, thus — 

Silica . . -19-10'i Alumina . . 22-90 



0/ 



Potosh . . -17*70/ ' Water. . . . 13*90 
36-80 = 36*80 

Some geologists maintain that china clay results from the 
decomposition of the white soda felspar, albite, an ingredient 
of some granites. Professor Ansted, for instance, says : " The 
kind of granite which most readily decomposes is that whose 
felspar is of the variety called albite, a pearly white variety 
in which soda replaces the potash of ordinary felspar." ^ Its 
composition may be given as — 

Silica 69-30 

Alumina 19-10 

Soda 11-60 



100-00 



^Lectures on Practical Geology, by Professor D, T, Ansted, M.A., 
F.R.S. Hardwicke, 1865. 
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And comparing this with the foregoing formula of china clay, 
it will be noticed that in this case 22*90 of the silica has 
disappeared, and the whole of the soda, 11 '60 = a loss of 
34*50, while there is an increase in the alumina of 20*60, and 
the addition of 13*90 of water, thus showing — 

Silica . . -22-00\ Aluniiua . . . 20*60 
Soda . . -ll'60j "^ Water. . . . 13*90 

34*50 = 84*60 

As in the other case, the alkali soda, if retained, would also 
destroy the refractory character of the clay. 

Now the question will at once present itself to anyone 
looking at these results of the decomposition of the felspars — 
what has taken place by which the plastic refractory china 
clay is produced from a highly fusible, anhydrous, and unplastic 
material ? 

In an interesting article on Cornish china clay by Mr. James 
Quick, ^ it is affirmed that " No generally accepted conclusion 
has yet been arrived at as to the direct causes of the formation 
of kaolin. Indeed," he says, " no very great amount of scientific 
inquiry has yet been brought to bear upon the subject. Waifs 
Dictionary of Cliemistry, vol i., says : * Kaolin may be supposed 
to be formed fromorthoclase or K20Al403,6Si02, by the abstrac- 
tion of the whole of the potash and two-thirds of the silica, and 
the addition of two atoms of water ' ; but offers no suggestion as 
to how this may by nature be brought about." 

On this point, as may be supposed, opinions of chemists and 

geologists differ ; but briefly it may be taken for granted that 

atmospheric agencies are the chief agents in producing the 

growan from which the china clay is separated by the action 

P water. One such agency is undoubtedly that of carbonated 

t; rain water absorbs about twice its volume of carbonic 

* Quarterly Journal of Science for October 1877. 
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acid from the atmosphere, and in acting upon the felspar it 
combines with the alkalies, and forms soluble carbonates of 
potash and of soda, and these are carried off by the rainfall 
or streams from the higher regions where the granites are 
generally found, and conveyed to the valleys and low-lying 
grounds, where they supply the necessary aliment to the soil, 
for the nourishment of grain and other crops. The silica is 
set free — a certain part of it combines with the alumina and 
water to form the hydrous silicate of alumina, clay ; or part of 
it remains uncombined, and is carried off in solution or other- 
wise. 

Mr. Collins quotes Von Buch's observation of the constant 
occurrence of fluorine minerals with china clay, and his opinion 
that the clay in the neighbourhood of Halle owed its origin to 
the action of hydro- fluoric acid upon the felspars; and also 
that of Daubr^e, who, writing in 1841 of that in the neighbour- 
hood of St. Austell, stated that it must have had a very similar 
origin (Monograph, pp. 34 and 35). 

lie further states that the clay " of the Hensbarrow granite," 
and, in his belief, "that of all other parts of Cornwall and 
Devon, is accompanied invariably by lepidolite " (which contains 
4*81 of hydro-fluoric acid), "and almost invariably by tourma- 
line" (which contains 2*50 of fluorine), "so that fluorine in 
considerable proportions is never absent," and, indeed, "is 
everywhere present in the china clay districts." He describes 
its action on the felspar, which he believes " would readily give 
up its alkali (and part of its silica also) to the fluorine or 
decomposable fluorides, and be thereby reduced to the state of 
silicate of alumina — part of the alkaline fluoride passing away 
in solution, the rest being deposited with the silica as lepidolite 
among the particles of kaolin." 

By which of these chemical agencies the china clay may have 
l>een or is produced it may be difficult to decide with certainty. 
Probably both have bad a large share iu tVv^ d^ic«v£i?^Q»Nlv3v\. ^\ 
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Mh) f<ninito that haw taken place in Cornwall on so extensive 
a HtMilcj, and both are probably still in constant operation in 
tli« production of "growan." Mr. Collins states that a high 
tuinjMTatiini is not essential to the action of fluorine in the 
(litcoinjioHition of folspar, for, he says (p. 36), "I have kaolinised 
orthoc-liiHii, and also the felspar of the Cheesewring granite by 
nuMiMM of hydro-lluoric acid at ordinary temperatures, without 
appiirontly adiMiting the other ingredients of the granite.'' 

In tho introdu(ition to the Catcdogiie of Specimens in the 

AfitHninu of I Practical (Geology, it is stated (p. 3) that "the 

pntiiMli, Modii, linio, or oxide of iron that may be present in the 

orif^iniil fidspar (from which the china clay is derived) is 

riiiiiov«M| Ui a griMit extent in tho form of soluble carbonates or 

l)i<tjirl)nniit<'H by i\u\ action of water holding carbonic acid gas 

(r.ufUm dioxide') in solution"; and referring to the felspars 

wliich iini iiii|)ortunt as constituents of rocks, "the chief 

H\wv.'\m <»f wliic'Ji are orthoclase, albite, oligoclase, labradorite, 

iihd miorthiti'," it is stated, that while all these are "liable to 

d(jconii)oMition, undcjr certain conditions, and may thus yield 

«ltty - forming matcu'ials, it is observable that those species 

aro poorest in silica, and which contain much lime, 

«*eadily decomposable than those which are richer in 

in less lime, but more potash and soda. Thus, 

Red that labradorite and anorthite are more 

.iion than are the more highly silicated felspars — 

iOi and oligoclase. It is, however, the three 

re yielded the base of all our ordinary clays, 

again, orthoclase may, perhaps, be regarded as 

which has done so most abundantly." The 

av'olved in the above quotation is one requiring 

r oiaoidation, if the presence and action of fluorine may 

Quat (or it, 



CHAPTER IX 



CORNISH CHINA CLAY 



IN the last chapter, reference was made to the Chinese 
kaolin, which it was proposed to discuss more fully in 
this one, but as we had not finished what remained to be 
said about Cornish clay, the subject of Chinese kaolin must be 
postponed for the present. 

Cornish porcelain or china clay is mineralogically described 
by Dana and others, as occurring massive, or disseminated, in 
rhombic, rhomboidal, or hexagonal scales or plates, sometimes 
in fan-shaped aggregations, usually constituting a clay -like 
amorphous mass, composed of small particles, which possess 
only a slight degree of coherence (and, therefore, somewhat 
deficient in plasticity); compact, friable, or mealy. Colours 
generally various shades of white or greyish -white, but some- 
times — from the presence of iron or other impurities — yellowish, 
brownish, bluish, or reddish. Opaque, sectile ; adheres slightly 
to tongue, soft and meagre to the touch when dry, unctuous 
and plastic when wet. Lustre, pearly to dull earthy. Insoluble 
in acids, but decomposed by hot sulphuric acid, which dissolves 
the alumina and leaves the silica. Gives a blue colour with 
cobalt solution, H., 1-0— 2*25; sp. gr., 2-21— 2*63; B.B., 
infusible. 

Composition — Hydrous silicate of alumina, viz. silica, 46*40 ; 
alimiina, 39*70; water, 13-90, as already given. Ordinary 
china clay under the microscope, if not without, is seen to be 
largely made up of minute six-sided scales or plates of pearly 
lustre, translucent, flexible, inelastic, usually unctuous and plastic. 

67 
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China clays possess very characteristic properties. They are 
of a loose earthy texture, and light, friable in the hand, meagre 
to the touch, and do not readily form a plastic paste with 
water. Their composition is different from different localities, 
the limits being very wide. Professor Ansted gives ^ the follow- 
ing analysis as that of their average composition, viz. : — 

Silica 44*60 

Alumina 44*30 

Oxide of iron '20 

Lime and magnesia 1 *60 

Water 8*74 

Loss *56 



100*00 



But samples sometimes, he says, contain as much as 10 or 12 
per cent, of free silica, either as fine or coarse sand, mixed with 
the clay. 

In the above analysis he overstates, however, the percentage 
of alumina, which rarely reaches or exceeds 40 per cent.; and 
the undernoted ones which he gives as that of the finest china 
clay, is much nearer the mark, viz. : — 

Silica . . 46*32 

Alumina 39*74 

Oxide of iron -27 

Lime '36 

Magnesia -44 

Water 12*67 

Loss '20 



100*00 



The Cornish and Devon porcelain clays generally contain 

\e spangles of white mica and finely comminuted quartz, 

h indicate their origin from granites. They are nearly all 

'-mi of Otology to the Arts and MannfactureSj by Professor 
, F.R,S., p. 116. 
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artificially derived from the decomposition (as it is generally 
believed) of the felspar in the schorlaceous and other granites, 
which are so abundant in the St. Austell and other districts of 
Cornwall, and of Dartmoor in Devonshire. Of these, pegmatite, 
a binary granite, is composed of quartz or felspar, but often 
containing small flakes of silvery white mica; and protogene, 
a talcose granite (like that of the Alps, which however has in 
some places a dull mica, or chloritic mineral instead of talc) is 
composed of quartz, felspar, and talc. The latter derives its 
name from an erroneous idea that it is the first formed, or 
oldest of the granites ; whereas De la Beche has shown that 
the Cornish granites belong, like those of the Alps, to the 
secondary formations, and are indeed newer than the car- 
boniferous. 

The Cornish china clay is chiefly derived from the decom- 
position of protogene — a granite which contains talc as an 
ingredient, and is peculiarly liable to undergo extensive dis- 
integration. When schorl is present, as it often is in veins 
and cavities of these granites, it has, of course, to be carefully 
separated, along with the other impurities, in preparing the 
clay. 

Dr. Boase states ^ that " protogene granite is, of all others, 
the most extensively disintegrated, in which state it is pro- 
vincially called china clay. It abounds in St. Stephen's and 
the adjoining parishes, and in Tregonning Hill, near Breage, 
and affords an interesting subject for geological inquiry. The 
formation of this substance (china clay) is generally attributed 
to decomposition. It must, however, be acknowledged that, 
if such be its origin, the elements have, in this instance, 
greatly transcended their usual operations." 

The proportions of the constituents of granite vary in- 
definitely — with this limitation, that the felspar is always, 

^ "On the Geology of Cornwall," by Henry S. Boase, M.D., Trmis, 
RoyoU Qeo, Society of Cornwall, vol, iv. p. 379, 
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wirii ^jnartz, rm. (tsmsaixdaL insssdienXi, foEinin^ a lars^ pro- 
poraoa of i;hje wholt, a» ofldced dx CIi;]^Gef TITT,^ the mka, 
Knwever, iHiniesniie» being barety gqcepcfhfe — ami owing both 
Vj diaty ami also &i die varying sta£e of decompaD^don in 
wiikK in oecnra in tlie various Lyaltnfpff wiiere in 13 worked for 
the claj, tile latCff also varies much in. eom^w^tion, as will be 
apperent from the various analyses whicK will be given 

IzL a eonnrnm fcationy winL wIlbcL tKe writer was lately 
iavoxireii, from Eobc W. Annatron^ Esq., of BeUeel^ 
Fermanagh, he ^res the following as examples of the varying 
composition of the Comi4i granites, from which the porcelain 
clays are derive* I, viz. : — 

Sflka 70*0 to 74*0 

Alumina 16*0 „ 18*0 

Potash 8-0 „ 5*0 

Soda 0-0 „ 30 

Lime 1-0 „ 1-0 

3{agDesia 0*0 „ 0*5 

Water 4-0 „ 0*0 

99-0 101-5 
Mr, Collins states,* that " in each of the granite masses which 
rise like inlands in the sea of clay slate forming the western 
extremity of England, some portions have their felspar so 
decomposed as to be converted into china clay. Other portions 
ar(5 1(588 decomposed, and are of somewhat different composition, 
and these supply the china stone. These decomposed portions 
are always associated with veins of black tourmaline (schorl) 
and other minerals containing fluorine"; and he states that, 
in liin opinion, the decomposition of the felspar ** has certainly 
boon (^IFoctod by fluorine and other substances coming up from 
below, and not by carbonic acid and water acting from above." 

* " On the China Chiy and China Stone of Devon and Cornwall," by 
J, II, C'Ollins, K.G.S., Journal of the Society of Arts, vol, xxiv. p. 666. 
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He states also that " the natural china-clay rock, being a de- 
composed granite, consists of kaolin, irregular crystals of quartz, 
and flakes of mica, with sometimes a little schorl and un- 
decomposed felspar." In the discussion which followed the 
reading of his paper, he further stated that the "bulk of 
china clay came from granite which had been decomposed in 
sitUf in his opinion, because they could often see its gradual 
passage from china-clay rock (clarclazite), and large porphyritic 
crystals of felspar could often be seen changed into kaolin 
without losing their form." 

In opposition, however, to the theory of decomposition of 
the felspar, whether from above or below, Mr. John Hawkins, 
F.R.S., maintained the opinion that the soft growan, from 
which the china clay is obtained, is in its original condition ; 
the lapidifying power having been arrested, or not as yet 
having extended so far upwards ; and in corroboration of this 
opinion he states^ that at the Beam mine, in the parish of 
Roche, Cornwall, the works are "actually sunk alternately 
through hard and soft growan," which fact will scarcely 
sustain the inference he draws from it, as it may equally well 
be adduced as proof of incomplete decomposition ; but he 
further refers to various sections of that mine, and states 
that "from these it appears that the hard growan occurs 
nowhere in the upper levels of the mine, and that it occupies 
a small portion only of the lower ; that it alternates with the 
soft growan; that it is not always found at corresponding 
levels, and that it terminates abruptly in a line which corre- 
sponds with the underlie of these veins." 

Mr. Hawkins, in support of his theory, refers to several 
clay pits on Hensbarrow, and on the hills of St. Mewan, 

^ **Some Account of the Soft Growan at the Beam Mine, in the' Parish 
of Roche, and at Carclaze Mine in the Parish of St. Austell," by John 
Hawkins, Esq., F.R.S., Trans, Roy, Geo, Soc, of Cornwall, vol. iv. 
p. 475. 
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but states that " the most striking evidence of the aboriginal 
existence of the soft growan is perhaps that which is displayed 
at the celebrated excavation at Carclaze, in the parish of St. 
Austell, where its removal is effected by a stream of water — 
the growan being in such a condition there that it may be 
called a clay-pit. The growan exhibits no marks of sedi- 
mentary or of stratified divisions," and in the " arrangement 
or distribution of its constituent part«^, it differs in no respect 
from the hard growan. In short, there are no traces of any 
change or disturbance, and every part of the mass seems to be 
in the same st^ate of induration ; the lodes, too, which traverse 
it bear, like the same lodes in the Beam mine, no marks' of 
either dislocation or displacement, and, moreover, so compact 
is the mass of this soft rock, that I conceive it hardly possible 
for any rain to penetrate through it, without which it is 
difficult to support the hypothesis of decomposition." He 
further quotes from Captain Samuel Kobins, who states: 
"There is no reason whatever to believe that any water 
whiterar Oftn filler through the soft growan. We have sunk 
iKthoms through it without meeting with any 
J oecnrs when we meet with a lode or a cross 
it not for these we shoiild find none. The 
i^wn cannot be called dry, neither is it moist; 
are much in the same state as it is near the 
damp." However these facts may appear to 
general opinion of sab-aerial decomposition, 
Mr. Collins' theory of decomposition, by the 
^6 and other substances coming from below. 
^in the same paper as that ab^ve quoteil. p. 380) 
Hie gradual diminution in the oohesi>:>n of the 
jm the solid rock upwards will, of course,, support 
nmum of either party; but that the solid state of the 
I the diBtntegiated state of the other, is n«3t the only 
; tlMie k a chemical, as well as a mechanical, distinc- 
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tion ; for the solid felspar contains an alkali which analysis has 
not detected in porcelain clay, and it therefore follows, since an 
alkali is not present in the perfect china clay as a constituent 
part chemically combined, that this substance, on account of its 
great solubility in water, cannot exist in a free state in the 
mass of china clay (soft growan), which, in its native bed, is 
always wet, for by the constant percolation of water it would 
be as effectually removed (naturally) as in the process itself, by 
which the porcelain clay is prepared. It may also be observed, 
that the stained parts, which the workmen reject under the 
name of * weed,' are of a yellowish or red colour, indicating that 
the iron contained in the schorl has passed into a higher state 
of oxidation " ; and as those beds of soft growan are generally 
bounded by solid granite, and are often traversed by large 
masses and veins of quartz containing schorl, Dr. Boase quotes 
these circumstances as another argument against Mr. Hawkins' 
opinion, for he says : " It is difficult to conceive why the power 
(lapidifying), whatever it might have been, should have acted 
so partially in its operations, as to have consolidated one part 
of the mass, and to have left the other in a loose, friable state. 
Again, the partially changed granite, called china stone, will in 
time entirely lose its cohesion" — an evidence of sub-aerial 
decomposition in the writer's opinion — " as may be seen in the 
numerous masses around the quarries, which, although retain- 
ing their form, immediately crumble into pieces on attempting 
to remove them. And, lastly, the analogy of other rocks 
affords, perhaps, the best proof that china clay is a decomposed 
granite." 

It will be noticed from the above, that Mr. Hawkins and 
Dr. Boase — both of whom are intimately acquainted with, and 
have written upon, the geology of Cornwall — are at direct 
issue, not merely on a theoretical question, but on a matter of 
fact. Mr. Hawkins, backed by the experience of Captain 
Robins, stating that the soft growan is only in a damp state 
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normally, and that water cannot percolate through it. Dr. 
Boase, on the other hand, stating that in its native bed it is 
always wet, and that the absence of the alkali of the felspar in 
the china clay is due to its great solubility, and to its being 
effectually removed by the constant percolation of water 
through the growan. 

There are not a few, as yet, unsolved problems connected 
with this subject, and one object the writer has in view is to 
direct further attention to it, with the view of stimulating 
inquiry and discussion. Mr. Carne states ^ that " the china- 
stone of St. Stephen's might perhaps be mentioned as another 
variety of granite ; but," in his opinion, " it owes most of its 
difference from ordinary granite to decomposition." The 
opinion of Mr. Carne, which prevails very generally, is, Dr. 
Boase remarks (p. 381), "very surprising, for this property 
of undergoing such extensive decay is alone sufficient to 
indicate that it (the St. Stephen's granite) is a rock sui generis ; 
besides, it is peculiar in composition, containing talc instead of 
mica ; which circumstance," he says, " may afford a clue to the 
explanation. Not that the talc itself can be supposed to exert 
any direct action on the felspar; but, in consequence of its 
having been formed, instead of mica, in the original crystallisa- 
tion of this rock, the felspar may have experienced some 
modification in the proportion of its constituent parts, whereby 
it acquired the property now under consideration." 

This presence of talc — which is a mineral, containing as 
much as 32*92 of magnesia — in numerous greenish - yellow 
glossy scales in the St. Stephen's granite, however it may have 
affected the constitution of the felspar, but seldom occurs in 
the china clay, for in nearly all the analyses of it there are but 
traces, or very small quantities of it, to be found. The 
magnesia, like lime, being an alkaline earth, is carried off in 

''On the Granite of the Western Part of Cornwall," Trarisiictums 
'^ographiecU Socieiy of Cornwall, vol. iii. p. 212. 
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solution like the alkalies. It would be an advantage for the 
refractory quality of the Cornish clay did it contain more, as is 
generally the case with the Chinese kaolins. 

The essential and striking difference in composition between 
china clay and the felspathic growan (Mr. Collins' clarclazite) 
from which it is produced, and which was shown in the 
last chapter, has led to the opinion being held by some 
mineralogists and chemists, and specially by Professor Fuchs, 
of Landshut, that ordinary felspar is not the source of china 
clay. Professor Fuchs, in a memoir on the origin of the 
porcelain earth of Passau, printed in the Transactions of the 
Rojjal Academy of Munich^ and quoted by !Mr. John Hawkins,^ 
states that he visited the pits where the best earth was dug, 
and directed his attention particularly to the felspar, said by 
Gehlen to form by its decomposition the porcelain earth, and 
found that the mineral so named was essentially diflferent in 
its form of crystallisation and characters from ordinary felspar. 
He described the rock in which the crystals of this mineral 
substance lie, as "a fine-grained or aggregated felspar, of a 
greyish colour. Few of the crystals were entire, but nearly all 
of them, more or less decomposed, and the friable mineral had 
all the properties of porcelain earth." His analysis of them 
gave : — 

Silica . . 49-30 

Alumiua 27*90 

Lime 14*42 

Soda 5*46 

Water 0*90 

97*98 



* **Soiue Account of the Porcelain Earth found in the Kingdom of 
Saxony and the Principality of Passau, collected from German publica- 
tions, and sent to the Royal Geographical Society of Cornwall," Trans- 
actions, vol. vi. p. 82. 

5 
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Professor Fuchs, from this result, and the form of its crystal- 
lisation, as well as its other characters, considered this mineral 
as a new species, distinct from any known species of felspar, 
and named it porcelain-spar. His analysis of the earth formed, 
as he believed, from the decomposition of this mineral, in its 
pure and natural state, he gives as : — 

Silica 46-70 

Alumina 31*80 

Lime 0*46 

Oxide of iron 0*82 

Felspar 1 3*00 

Water 17*14 



99-92 

and he seemed to regard the porcelain earth of Aue, in Saxony 
(which, by the bye, appears now to be exhausted), as having 
been precisely similar. 

Mr. Hawkins says, that the principal arguments upon which 

rofessor Fuchs veats his opposition to the opinion, held by 

inosi mineralo^te, of porcelain clay being produced by the 

InoQ of felspar, are — " The total absence of all traces 

m the waters which flow from the decomposed 

^riuite, and the occurrence of the purest jK^rcelain 

1 ill felt^par, and, vice versn, of felspar in porcelain 

i r -tcsaor Fuchs was by no means disposed to adopt 

*a, held and advocated by Mr. Hawkins, of this earth 

y) bfiiiig an original product of Nature, but, on the 

f'held it to originate in the decomposition of porcelain- 

miticr^l he claims to have discovered. As to the 

decomposition, he thought it might be satisfactorily 

'd, ** for in sticli a complicated mixture as this is, the 

' of Eoda and the calcareous earth (lime) must have 

the porcelain ' spar to yield to the active agency of 

^ Uud«ooimpond and ftccidentally mixed. 
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water and the carbonic acid, by which all the soda and the 
lime have been carried off in a state of solution, together with 
a portion of the silica." 

Mr. Hawkins naturally points out that Professor Fuchs, by 
this statement, places himself in a dilemma, there being no traces 
to be found of the soda and lime in the water flowing from the 
decomposed porcelain-spar any more than of the potash from 
decomposed felspar, and Mr. Hawkins proceeds to controvert 
Professor Fuchs' conclusions. Sufficient space, however, is not 
available in these pages to do more than indicate the various 
theories or opinions held on the subject, and the writer must 
refer those interested in it to Mr. Hawkins' paper itself. 

In that paper he proceeds to refer to a report drawn up by 
Mr. Gehlen, first published in the TranaactioTis of the Royal 
Academy of Munich, and afterwards reprinted in the second 
volume of Von MolFs Annals of Mining and Metallurgy^ 
upon the porcelain earth found in the principality of Passau, 
which supplies the royal manufactories of Vienna and Munich. 
In that report Mr. Gehlen says : "It remains for me to speak 
of the natural history of this porcelain earth. I have already 
quoted the opinion, which is universally adopted, of its 
originating in the decomposition of the felspar, and noticed its 
occurrence in a country of primitive formation, us well as the 
circumstance of its being found in its original position. This 
opinion of the origin of the earth is corroborated, in fact, by 
all the circumstances under which it occurs, both at Passau, 
and at Aue, in Saxony, where the beds of porcelain earth lie in 
a rock of granite, which, by the decomposition of the felspar, 
is in a state of perfect disintegration. The various degrees, 
too, of decomposition through which the felspar passes, in 
which, with the loss of all its other characters, it retains those 
of its original structure, seem to confirm this hypothesis. On 
the other hand, if we contemplate the very great difTerenco 
which is found between the chemical composition of the felspar 
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and that of the earth (china clay), we must feel inclined to the 
belief that they can have no common origin, and that each is 
aboriginal. According to the recent analyses of the best 
chemists, the felspar contains a very great proportion of silica, 
as well as a considerable quantity of potash, while the 
porcelain earth is found to contain not a trace of potash, and a 
much smaller proportion of silica." He might have added, 
" and a much larger proportion of alumina." " How then," he 
proceeds to ask, " can so considerable a difference as this is in 
the composition of these two substances have arisen from a 
process of decomposition 1 If we suppose this process to have 
set free the potash, which was afterwards carried off by water, 
yet it is but reasonable to suppose that the proportions of the 
other constituent parts would have remained unaltered. This 
difficulty cannot be removed by the supposition that the potash 
may have carried off a portion of the silica in a state of solution, 
and thus have increased the relative proportion of the alumina ; 
for there are many chemical facts which oppose this conjecture, 
and it must be abandoned as untenable." 

Mr. Gehlen concludes without advancing any fixed opinion 
upon this very interesting question, " nor," adds Mr. Hawkins, 
"can I find among the voluminous writings of the German 
geologists any serious attempt made to settle it. The 
hypothesis of the secondary origin of porcelain-earth seems," 
he says, "to have been generally adopted on the Continent." 
Mr. Hawkins, however, apparently holds to his own opinion of 
the soft growan, from which it is obtained in Cornwall, being 
not a product of decomposition, but an original formation, not 
perfectly lapidified. 

The writer cannot presume to attempt to solve the problem, 

but he may remark, as a contribution towards it, that the 

question of time does not seem to have been sufficiently taken 

' account by those who have speculated upon it. Mr. 

■ ' his monograph previously quoted, says (p. 6) that 
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" China clay, in its natural state, is simply a granite composed 
of white or pale smoky quartz, white mica, sometimes a little 
greenish - yellow gilbertite, and white felspar, in which the 
latter is partly or completely metamorphosed into kaolin," and 
he states that " this modification of granite occurs in areas of 
irregular form, and extending to an unknown depth." It has 
thus been apparently completely decomposed in situ, and to 
some considerable depth, and thereby reduced to such a 
condition that — if Mr. Hawkins' statements quoted above can 
be relied on — it has become, like the ordinary and more plastic 
clays, impervious to the percolation of water, and in conse- 
quence the process of decomposition being so far completed, at 
all events so far as surface deposits are concerned, little or no 
evidence can be found of potash being now carried off in 
solution, as in ages past when the process of decomposition was 
in active operation. When it was so, the action would be 
continuous, and the alkalies and alkaline earths, and portions 
of the silica being continuously carried off in solution, would 
leave an ever-increasing percentage of alumina to combine with 
the remaining silica — these two substances possessing great 
affinity for each other — to form with water the hydrous silicate 
of alumina or china clay, that being a very different process, 
however, from that of converting a single piece, or any given 
portion of felspar, into china clay — bulk for bulk. 



rTiLfr zc*!Kt^i2ir rrauEro in. -rrnn^. rizsa. 3r p-snoeLuD, 

LtT*; '^^^SL a:«:fl5eiL imf TE!n:i:& rcciniff Kni l2:«:t3iK referred 
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VUA at \fr^s¥^X known in ConswalL'' Tiiis i« ccruinlj remarkable after 

th^ f^/idtjre statements of Dr. Boase, qaoted in the last chapter (p. 

ff*^,f rh,f t^iAt '* i^otogene granite is, of aU odiers, the most cxtensiTely 

tVmuihp^skiiAf in whi#:;h state it is prorinciallT called china day, and that 

ft n,\t<n\ut\» m St. Stephen's and the adj<Nning parishes, and in Tr^onning 

Hill, uttsif Breage" — another striking instance of disagreement as to 

h\rnt;r^ti\t\ti fH4:tM by two Competent obserrers, both intimately acquainted 
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^mrilfn (proUtf^f'tUi), the talc sometimes white, but often of a pale yellow 

\mMUm into light green. Bfr. Henwood, too, says that in the north, 

muirnl, mu\ eaut jiartM of Coniwall the granite is sometimes very talcose, 

nwl tliitt lit H(!rllani (ireen there is a formation of protogene. Dr. Page 

nlwi nnyn, lit IiIm Uamlbook of Ocologyj that protogene abounds in Com- 

Wttll, Mild that tho china clay of Cornwall is chiefly derived from its 

(liiooiniHmlUou. 
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(potash) or albite (soda) felspar, or an altogether distinct 
species, named by Professor Fuchs "porcelain-spar" — which, 
both from its composition, already given, and an analysis of it 
from Obemzell, in Bavaria, given in Bristow's Mineralogy^ viz., 
silica 49 -20, alumina 2 7 '30, lime 15*40, soda 6*50, chloride of 
potassium 1*20, water 1*20 = 100*80, appears to be a soda-lime 
felspar — by the decomposition of which, and a new combina- 
tion of its constituent ingredients, generally exclusive of the 
alkaline, this hydrated silicate of alumina has been produced. 
Diflfering statements as to the condition of the soft growan of 
Cornwall and Devon, and various opinions or theories as to the 
agencies by which that has been produced, and unsolved 
problems in connection therewith, have been mentioned, with 
the view of inviting further investigation on the part of readers 
who may have opportunities for observing the phenomena 
presented by the varying stages of, the disintegration and 
decomposition of granite and the formation of growan. 

Before proceeding to describe the processes by which the 
soft growan is worked, and the clay washed and prepared for 
market, it may be of some practical service to quote some 
analyses of porcelain clays from various localities, both English 
and foreign — reserving those of China and Japan till the next 
chapter, as these vary considerably in composition, and may be 
interesting to any who have not hitherto studied the variable 
composition of these clays. 

In a former chapter the composition of fine Cornish china 
clay was given as silica 46*40, alumina 39*70, water 13*90 ; 
and an analysis of the finest quality, by Professor Ansted, 
was quoted, giving the proportions of silica and alumina 
respectively as 46*32 and 39*74; and also another given by 
him, with these ingredients, in the proportion of silica 44*60, 
and alumina 44*30 ; but with the remark, that the proportion 
of the latter in porcelain clays rarely reaches or exceeds 40 
per cent. In an excellent treatise, however, by a writer whoso 
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name is not given,^ but who appears to be well acquainted 
with the subjects on which he writes, it is stated (p. 32) 
that Wedgewood found by analysis that fine Comish clay, in 
the state of an extremely white and fine powder, contained 
20 parts of silica and 60 of alumina. It is very questionable 
if this could have been a correct analysis of any of the ordinary 
Cornish porcelain clays. It was more probably an analysis of 
a felspar, as Gehlen gives one of felspar from Kellberg, near 
Passau, showing its composition to be silica 63*0, alumina 20*0, 
besides potash, lime, and some iron, but the differences in the 
composition of the clays are certainly worthy of notice, by 
potters especially. 

In the Catalogue of Specimens in the Museum of Practical 
Geology, London (p. 17), the following analyses of clay from 
Bluebarrow and St. Stephen's, Cornwall, made by Dr. Lyon 
Play fair, in 1852, are given, viz. : — 

Bluebarrow. St. Stephen's. 

Silica 45-52 46-38 

Alumina, with peroxide of iron . . 40*76 38*60 

Lime 2*17 3*47 

Potash, with trace of soda . . .1*90 1*77 

Magnesia, phosphoric and sulphuric acids . traces traces 
Water, with small quantity of organic 

matter 9*61 9*08 

99*96 99*30 

Dr. Thos. Thomson, late Professor of Chemistry in the 
University of Glasgow, gives an analysis, made by himself, of 
china clay from St. Austell, as follows : — 

Silica 37-10 

Alumina 24*48 

Cany foiward . . . 61*58 

treatise on the Origin^ Progressive Improvement ^ and Present Slate 
Manufacture of Porcelain and Glass,'* Longman k Co., London, 
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Brought forward . . .61 '58 

Lime 928 

Ferric oxide 6-98 

Water 19-22 



, gr. 2-484. 



97 06 



From the small percentage of alumina and the large amount of 
lime, and oxide of iron, this must have been a very inferior 
specimen of St. Austell clay. 

Rose (Karsten's Tahlellen, p. 37) gives the following analysis, 
without mentioning the locality, in which the alumina is cer- 
tainly much in excess of the general run of Cornish clay, viz. 
—silica, 52-00; alumina, 47*00; oxide of iron, 0-33 = 99-33. 

In Green's Geology for Students, the following analysis is 
given as that of the best china clay, viz. : — 



Silica .... 


. 46-32 


Alumina .... 


. 39-74 


Magnesia .... 


. 0-44 


Lime 


. 0-36 


Ferric oxide 


. 0-27 


Water 


. 12-67 



99-80 

This is one of a pure and very infusible clay, but unfortunately, 
its locality is not given. 

In Bristow's Mineralogy, the following analysis of the clay 
from Plympton, Devonshire, by Brogniart and Malaguti, is 
given, viz. : — 

Silica 44-26 

Alumina 36-81 

Lime, magnesia, and i>otash 1-55 

Iron and manganese traces 

Non-argillaceous residue 4-30 

Water 1274 



Sp. gr. 2-26. 



99-66 
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Mr. Collins, in his monograph (p. 29), quotes from the 
PhU, Mag,, vol. x., the following analyses of clays, hy Dr. 
Boase, from the St. Stephen's and Breage mines, viz. : — 

St. Stephen's. Breage. 

Silica 39-55 40*15 

AlumiDa 38*05 36*20 

Magnesia 1*45 1*75 

Alkalies, insoluble and soluble . . .8*70 9*50 

Water 12*50 11*65 



100*25 99-25 



And lie gives the following analyses, made by himself, of clays 
prepared for the market, to show the variation which exists 
in the clays from different parts of the Hensbarrow district. 



From St. 


Stephen's 








A 


u 


c 


D 


Silica 


45*00 


45*10 


46*86 


46*44 


Alumina .... 


40-15 


40*11 


39*59 


40-22 


Lime 


— 


— 


— 


0*22 


Peroxide of iron 


0*35 


0-60 


0*27 


0*25 


Alkalies, insoluble and soluble 


0-80 


0-29 


0*41 


0-53 


Water 


13-70 


13*90 


12*87 


12*34 



100-00 100*00 100*00 100*00 
And from St. Austell, E and F, and from Roche, g. 





E 


F 


o 


Silica 


. 46*20 


46*00 


45*40 


Alumina 


. 41*10 


40-10 


40*30 


Lime and Magnesia . 


— 


traces 


traces 


Peroxide of iron 


. 0-20 


0*40 


0-20 


Alkalies, insoluble and soluble . 


. trace 


0*40 


0*60 


Water 


. 12-50 


13*10 


13-50 



100-00 100*00 100*00 
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And for comparison he gives the following analyses from 
various localities elsewhere, chiefly in Devonshire : — 





1^ 






ii 


wo 

1^ 


Silica 


50-51 


47-20 


10-00 

free 

34-00 

combined 


46-90 


49-10 


Alumina . 


38-18 


38-80 


36-80 


38-35 


40-20 


Magnesia . 


— 


0-24 


— 


trace 


— 


Peroxide of iron . 


— 


— 


— 


0-07 


0-40 


Alkalies, insoluble 
and soluble . 




1-76 


4-30 


1-56 


trace 


Water 


11-02 


12-00 


12-70 


12-55 


10-30 



99-71 100-00 97-80 99-43 lOO'OO 

The following analyses from several of the best European 
localities will enable comparison to be made with those from 
Cornwall and Devon, viz : — 





St. Yrieix. 


St. Yrieix. 


Scilitz. 


Silica 


. 46-80 


48-00 


58-60 


Alumina . 


. 37-30 


37-00 


34-60 


Alkalies . 


. 2-50 


2-05 


2-40 


Magnesia . 


trace 


— 


1-80 


Lime 


— 


— 


— 


Oxide of iron . 


— 


— 


— 


Water . 


. 13-00 


12-9;') 


— 



99-60 



100-00 



97-40 
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Silica 

Aliimiua 

Alkalies 

Magnesia 

Lime 

Oxide of iron 

Water 



St. Tropez. Meude. Normandy. 



55-80 


63-50 


50-00 


26-00 


28-00 


25-00 


8-20 


1-00 


2-00 


0-50 


8-00 


0-70 


— 


— 


5-50 


1-80 


— 


8-60 


7-20 


— 


9-50 



99-50 



100-50 



101-20 



The variation of silica in the above analyses of Cornish and 
Devon clays, ranges from 37*10 to 52*00, and of alumina from 
36-20 to 47*00, while that of the foreign clays, as given, ranges 
from 46*80 to 6350 of silica, and from 25*00 to 37*30 of 
alumina, showing the latter to have a much higher mean per- 
centage of silica, and a considerably less proportion of alumina 
in their composition. There are besides very varying percent- 
ages of alkaline ingredients, and of ferric oxides and other 
impurities, which, in the event of analyses of their clays not 
being got from and guaranteed by the clay merchants, shows 
the necessity of their being analysed before being used by 
potters who aim at certainty and regularity in the composition 
of their " bodies." 

As has already been pointed out, the true porcelain clays 
)f Cornwall and Devon differ from the pipe and potting 
lays of the Teignmouth and Poole beds — these latter being 

natural deposits," only requiring drying to fit them for 
iiarket, and being all inferior in quality, so far at least as 
duitableness for the manufacture of hard porcelain is concerned, 
to the former. Although the term "deposits" is sometimes 
loosely applied to the porcelain clays, they are with rare excep- 
tions ^ not deposits at all in the usual acceptation of that term, 

^ Mr. Collins states that these occur only in one or two places in the 

-^nsbarrow district, such as that at Higher Carpella, in St. Stephen's, 

t Carloggas, near Foxhole Bridge—the former, in his opinion, 



Clays jj 

the soft growan from which they are obtained by water action 
being almost invariably the result of decomposition in situ of 
some species — whatever that may be — of the felspar of disin- 
tegrated granite, be that protogene, pegmatite, or some distinct 
species as yet unnamed, but which cannot correctly even be 
called " Cornish granite," as there are hard and durable granites 
in Cornwall as elsewhere, which are certainly quite distinct 
from that which furnishes the " growan." 

The disintegrated granite from which, by the decomposition 
of its felspar, china clay is obtained, is found in many localities 
in Cornwall, and also in Devon. It occurs, according to Mr. 
Collins, in areas of irregular form, generally much elongated 
and extending to an unknown depth, and is found in immense 
quantities in the western portion of the Hensbarrow range. It 
is universally associated with quartz, ore, and schorlaceous 
veins, which sometimes also contain oxide of tin. Many beds 
of it extend for a distance of a quarter of a mile, half a mile, 
or even more, in the direction of the veins, while their breadth 
may be only a few inches, and seldom exceeds one or two 
fathoms ; very wide masses of it are wrought in many places, 
but these are invariably associated with groups of many parallel 
veins. Many of the clay mines, or open workings, such as 
that of the extensive quarry at Carclaze, were originally com- 
menced for the sake of the tin in their numerous schorlaceous 
veins. The china-clay rock, " carclazite," occurs most abun- 
dantly in that immense open working, and in the neighbourhood 
of St. Austell, and is most largely worked, as stated in Mr. 
Quick's paper, previously referred to, in the parishes of St. 
Austell, St. Mewan, St. Stephen's, St. Dennis, St. Enoder, 
Eoche, and St. Blazey; and on a smaller scale in the eastern 

"resulting from the degradation and re-deposition of the natural clay 
rock of the higher grounds, and being only one or two fathoms in 
depth " ; and the latter, "simply the mass of decomposed granite, which 
has bent over by its own weight, so as to occupy a pre-existing valley," 
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part of the county at Blisland and St. Breward, near Bodmin ; 
and in the western part, near Helston : and in Devonshire, 
chiefly at Lee Moor, a part of Dartmoor, near Plymouth. Mr. 
Collins states that its occurrence is usually indicated to the 
practised eye by a peculiar depression of the surface, which is 
not observable where the china-stone rock alone occurs. It is 
found at all elevations, except the very highest, which, he 
states, are always composed of hard rock; its hardness being 
doubtless the cause to which the escape of these towering 
points from degradation is due. The carclazite resulting from 
the disintegration of the granite, contains, of course, more or 
less of its constituent ingredients, except those soluble ones 
(alkalies, silicates, etc.) which have been carried off by water 
action during the decomposition of its felspar, and consists of 
varying proportions of that mineral undecomposed, grains or 
irregular crystals of quartz, flakes of mica, sometimes a little 
schorl, and, finally, the completely decomposed felspar, which 
is ultimately more or less perfectly freed from all the other 
ingredients by the processes which will now, as briefly as 
possible, be described from the accounts given by Dr. Boase, 
Mr. Collins, and others, but which are more descriptive of the 
operations carried on prior to the great extension of the trade 
in recent times, and are now confined to the smaller clay works. 
Dr. Fitton described them (Annah of Phil., vol. ii. p. 348) 
after a visit to Cornwall in 1807 ; and Mr. James Quick states, 
that with the exception of a few modern improvements, they 
are very similar to the methods pursued for many hundreds of 
years past in China. But as the principle is the same — how- 
ever much the modus operandi now differs in large works — 
and sufficiently explains how the clay is separated from the 
other ingredients associated with it in the carclazite, it is given 
in preference to a detailed account of the much enlarged and 
more complex arrangements and apparatus employed in the 
Wge works, now so numerous in the clay districts, in which 
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the production of clay is carried on on a vastly larger scale and 
by quicker and more efficient processes than those described 
underneath ; for any adequate description of these space cannot 
be afforded here, but any of the readers interested in the 
subject will find full details of the whole in Mr. Collins' 
MoTiograph, 

The first operation is that of removing the vegetable soil and 
substratum, called by the workmen the overburdeuy which con- 
sists of rock d(5bris, sand, and impure discoloured clay. This, 
according to Dr. Boase, varies in depth from 3 to 5 feet, 
but, according to Mr. Collins, from 3 to 40 feet. The over- 
burden removed, the clay ^ is worked in " stopes," being dug 
out progressively, by the aid of picks, in steps, resembling 
a flight of irregular stairs. The depth of the china-clay pits, 
as they are called, is various; but while fifty years ago it 
seldom exceeded twenty feet, shafts are now sunk to raise the 
clay from depths of 70 feet or more. The clay, when first 
raised, has the appearance and consistence of mortar, containing 
numerous grains of quartz, disseminated throughout in the same 
manner as in granite. In some parts it is stained of a rusty 
colour, from the presence of "ferruginous veins and embedded 
portions of schorl and quartz. These are called by the work- 
men, weed, caphf and shell. These discoloured portions are 
carefully separated and thrown away, while the rest is conveyed 
to the floor of the washing-place or " strake," where it is thrown 
down on an inclined platform. On this a stream of water is 
made to fall from a height of about 6 feet or more, while the 
workmen constantly turn over the material with piggies and 
shovels. By this process a large quantity of "sand" is at 
once separated and deposited in an oblong trench beneath, 
from which it is shovelled away continually. As from three 
to eight tons of sand are produced in getting each ton of clay, 

^The term "clay" ia applied in the clay districts indiscriminately 
alike to the carclazite and to the clay washed out of it. 
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its removal in the choapefit i)0S8ib]e manner is a matter of great 
iinportanr;c. The trench ia also inclined, and ends in a c<^>vered 
chaniK?! that loa<lH to a series of catch-pits and ponds into 
which the rcHt of the clayey material is carrie<l by the running 
strf^ain. Thi; j)its are 5 or 6 feet square, or 8 feet by 
4 f(!ot, and 4 feet deep, their Hides and l>otU>m (as are 
thoH(j of the ponds also) lacing lined with cut moorstones, laid 
in wat('-rpr()of cement. In the first pit the grosser particles of 
mica and other undccom[M)sed materials, not retained in the 
trencli, are deposited, and ])eing of a mixed nature are rejected, 
at the end of ea(;h day's work, by an opening, provided for the 
ptirf)OHe, at the bottom of the pit. When the water has filled 
the first pit it ovterflows into the second, and in like manner 
into tlie third, and so on. In the second, and perhaps the 
third also, the finr; mica is de])Osited, and is often retained and 
sold at a low price under the name of mica clay. These pits 
arc honcc called the " micas." The clay held in suspension by 
tlie water, overflows from these into the last pit, where it is 
partially deposited ; and thence int^) the iK>nds. These are of 
the same depth as the pits, but aVmt three times as long 
and wide, generally about 20 feet long by 12 feet wide. The 
suHpondrjd clay can be procured of greater or less fineness, 
according to the extent to which it is carried in suspension 
Ixifore its final dejiosition in the jxjnds, and when it is finally 
allowed to settle, the dear supernatant water is run off by plug 
bolrjH on the side of the pond, the process being carried on till 
a Hunicicnt deposit of clay is accumulated. 

Mr. Hcnwood, M.K., in a brief memoir, published in the 
Jif'PoH of the Royal Polytechnic Institute, (Cornwall, in 1840, 
states, that when, either owing \a) rainy weather or other 
<^'aiiH(!H, tlic clay does not settle in the ponds, it is watered with 
^^ woliition of alum, to hasten its deposition, and Mr. Stocker 
BtatcH, in a paper read to the same Scmicjty, that any saline 
•^lutioii will produce that effect. 



Clays 8i 

It may intercBt our readers to note here the comix)8ition of 
the carclazite made by mechanical analyRis of two fair samples 
— one, (a) from Great Treviscoe in St. Stephen's, and the other 
(b) from Cleytane, in St. Enoder, given by Mr. Collins 
(Monograph, p. 28), viz. : — 

A B 

Water 5-0 6'5 

Goarso 8aud and mica (shell) . .67*5 71*5 

Fine sand and mica 2*0 2 '5 

Fine mica and some clay . . . 3*5 8'0 

Fine clay 22*0 17-6 

100-0 100-0 

The net mean product of clay from the soft growan being, from 
the above analyses, somewhat less than a fifth, or 20 per cent. 

The fine clay, after the water has been as completely as possible 
run off, remains in the ponds in the state of a fine paste, and is 
then transferred, generally by liand-barrows, into shallow pans 
alxjut 40 feet long by 12 to 16 feet wide, and from 14 to 18 
inches deep, lined also with cut moorstones. As may be 
inferred from the much more extensive scale on which opera- 
tions are now carried on in large works, all the pits, ponds, 
drying pans, etc., are of much larger measurements than those 
given above. 

Some works are so laid out that the partially consolidated 
clay has to be pumped into the drying-pans, and Mr. Henwood, 
in reference to this process, says : " I noticed, with surprise, that 
clay sufficiently c^jnsistent to stand in a heap, will run through 
a common suction pump worked by hand, though when so 
drawn it requires to be raked from the pump-head." 

When the pans are nearly filled the clay is levelled, and is 
then left undisturbed till it is nearly dry. The time required 
for this ()art of the pr(jcess depends in a great measure on the 
state of the weather, and is a tedious process in the damp 
climate of the west of PIngland, the pans being exposed to the 
6 
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air — during the summer, four months or less may suffice, whilst 
at least eight are necessary during the winter — often from 
September to the following May. When sufficiently dry the 
clay is cut into cubes or lumps, 9 to 12 inches on the 
sides, which are then carried to the drying house, an oblong 
shed, the sides of which are open wooden frames so constructed 
as to keep out rain, but admitting the free passage of air, and 
of exposure to the sun in fine weather. The clay when dried 
is scraped perfectly clean, and is then ready for being sent off 
for shipment in bulk, or, when requisite, in casks. The 
scrapings and waste are wheeled back to the " strake " and 
re-washed. 

In 1807, when Dr. Fitton visited Cornwall, he found only 
seven clay works in operation in the parishes of St. Dennis and 
St. Stephen's; the largest of which only produced some 300 
tons per annum. The consumption and demand for china clay 
has since then so enormously increased, however, that in the 
Hensbarrow district alone there are now probably about 100 
works, many of the larger ones turning out from 2500 to 8000 
or 9000 tons each yearly. Mr. Collms mentions that in 1874 
one of the largest works near St. Austell produced 9000 tons, 
employing thirty men, while many others produced 6000 tons 
each, employing twenty men. To meet the enormously in- 
creased demand — arising not merely from the extension of the 
pottery trade, but to a large extent also from the various uses 
to which china clay is now applied in other trades and for other 
purposes — different methods from those described above 
became necessary ; the one most generally adopted being that 
in which the clay is raised from pits by the sinking of a shaft 
to the depth often of 10 or 12 fathoms, and the driving of 
a level from its bottom to where a rise is put up through the 
clay to surface, in which a " button-hole " launder is placed, and 
J which the clay, after being by an ingenious contrivance 
;ed with water, is conveyed down to the level and along it 
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to the bottom of the shaft, from which it is pumped to surface 
or lifted at once high enough to allow of all the subsequent 
operations — similar, but on a much larger scale, to those above 
described — being carried out by gravitation. 

The other method of working is adopted in cases where the 
bed of clay is situated on a hillside, with plenty of space below. 
In that case an adit level is driven into the hillside, or from 
the valley, to the required depth, and a rise put up as before ; 
with some modification of the" launder arrangements the clay in 
suspension in the water makes its exit in the valley, and is 
there purified, settled, and dried, as already described — the 
works being laid out on a lower level than the adit. 

In the large works the clay is now finally dried — although 
by no means to the improvement of its quality — by artificial 
heat, in a large building called the " dry " (which consists of 
two parts, the " dry " proper and the " linhay "), which Mr. 
Collins describes. As brought into the " dry " the clay usually 
contains about 5Q per cent, of water, which is reduced to 
about 12 or 14 per cent, by the time it is thoroughly dried. 
To get it into the "linhay" ready for market Mr. Collins 
estimates its cost at 8s. 6d. or 9s., which with dues, transit, 
agencies, and sundries, is increased to a total average cost to 
the clay merchant of about 16s. or 17s. 

While most of the large china clay works are now carried on 
by sinking pits and shafts, open workings are still to be met 
with, of which the largest and most interesting is that of 
Carclaze. It has a character of its own, and has been often 
described ; but as many may not have seen it, or a description 
of it, one by an observant foreigner may interest them. 

This gentleman, Alphonse Esquiros, visited it some eighteen 
years ago, and described it in an account of Cornwall,^ published 
by him. In writing of the clay works, he says : " Some of these 

^ Cornwall and its CoastSj by Alphonse Esquiros, Esq., author of 
JUnglish at H(yme. Chapman and Hall, London, 1865. 
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works are very interesting, and employ a large number of 
persons — men, women, and children. The women have white 
bonnets, white sleeves, and white aprons, and it is curious to 
see them carrying to the surrounding hills a clay whiter still, 
which they artistically expose to the sun-beams. One of the 
most curious of the mines is that of Carclaze, two or three miles 
from St. Austell, a small town with a fine old church. A road 
runs to a large common all covered with furze and gorse. As 
the bushes were studded with golden flowers, I did not complain 
of the sterility of the soil ; and, besides, the sea could be seen 
in all its grandeur at a certain distance. All at once an abyss 
opens in the gloomy common, before which you halt in stupefac- 
tion. The origin of this prodigious excavation, which is at least 
a mile in circumference, and more than 150 feet in depth " (and 
is probably much larger and deeper now), " and has been attri- 
buted by the ignorant to the intervention of Satan, by the 
learned to the Romans or the Anglo-Saxons. It is not a mine 
properly so called, but an open quarry; the workmen are 
' streamers,' that is to say, men who obtain tin by washing the 
deposits from the disintegration of the rocks. The interior of 
til is abyss, whose greyish whiteness contrasts with the colour of 
the common and the brown surface of the moors that surround 
it, displays masses of granite decomposed by certain influences 
which are not yet thoroughly known." After a description of 
the tin workings, he proceeds : " In the same excavation, but 
on the other side of the quarry, and facing the tin workings, a 
torrent, at first yellow, but which soon changes its colour and 
becomes of a milky white, falls over projecting rocks. Men 
armed with picks feed this torrent, by casting into it lumps of 
white earth. After running thus to the bottom of the abyss, 
which it crosses at one bound, the stream suddenly disappears 
ader an arch. You might suppose it lost, but it can be easily 
I again; to do so, it is only necessary to go five or six 
yards along the common and find a fresh scene of 
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operations. Here the white stream is received in reservoirs or 
cisterns. The milky fluid, by remaining still, deposits at the 
bottom of these cisterns a sort of cream, above which the water 
is perfectly limpid and blue. The action of the wind and sun 
is sufficient to evaporate the water in a few months." (Mr. 
Esquiros, however, has overlooked the running off of the 
supernatant water.) "The white clay is then cut out with 
spades and is carried to open sheds to dry ; it there hardens 
and forms the matter used in making china." 

Carclaze mine is now chiefly wrought for china clay, but, Mr. 
Collins says, still yields notable quantities of tin. It was in 
full work as a tin mine in the reign of Henry vii. Its area 
was computed by Mr. Hen wood in 1843 at 5 acres. Accord- 
ing to Mr. R. Symons, of Truro, who surveyed it five or six 
years ago, it was then 13 acres. There is an interesting 
account of this mine in the Intellectual Observer,^ written by 
Professor Church, who states that it was not till towards the 
close of the last century that the earth, or soft rock, of which 
the whole place seems to consist, was recognised as china clay. 
He mentions that the supernatant water in the tanks, after the 
clay has all settled, is of a beautiful greenish - blue colour. 
Referring to the mineral substances in the native claystone, he 
also says, that a yellow-green talcose mineral is the most impor- 
tant of these. He refers to the complete absence of all the 
usual signs of mining operations as you approach Carclaze, and 
says that, as you cross the moor, you are, without knowing it, 
close to the mine, which is unseen till you reach the grassy 
edge of the great pit. It is approached from St. Austell by a hilly, 
deep, and winding lane, which passes close by the west end of 
St. Austell Church, and brings you out upon the moor ; bright, 
and usually breezy too, in summer, but very drear in winter. 
White roads intersect the moor, along which Professor Church 
says, pass continually towards the sea, three miles distant, 

^Intellectual Observer, vol. ii. p. 401. Groombridge, London, 1869. 
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waggons and carts laden with square blocks of a substance of 
dazzling whiteness. His description of Carclaze and what he 
saw there will interest anyone who may refer to it, especially 
as it is accompanied with a coloured view of the moor and the 
mine. 



CHAPTER XI 

CHINESE KAOLIN — HISTORY AND COMPOSITION 

IN" treating of Chinese kaolin, the writer is sensible of how 
very imperfect our knowledge still is regarding the materials 
used by the Chinese in the manufacture of their unrivalled 
porcelain. From the written annals of Feouleang, a city 
belonging to the same district of the Empire as King-te-chin — 
the great seat of the porcelain manufactories — it appears that 
the date of the origin of the art of making porcelain is un- 
known, but it is stated therein that from a date answering to 
A.D. 442, the latter city had enjoyed the honour of supplying 
the imperial city with porcelain, and the invention of the art 
must have occurred at a much earlier period. It is stated by 
Julien,^ that its manufacture was commenced in China in the 
district of Sin-p'ing (province of Ho-nan), under the dynasty of 
Han, some time between B.C. 185 and a.d. 87 ; and that as 
early as a.d. 600, porcelain was in common use throughout the 
country, and consequently the manufacture must, even then, 
have been on an extensive scale. 

In the face of such facts as these, from which it may be safely 
assumed that the manufacture of porcelain has been carried on 
in China for somewhere about 2000 years (although some 
writers question this, and restrict the period of its manufacture 
to 1500 and even to 1000 years), it certainly does seem 
remarkable that we still owe nearly all our knowledge regard- 

^ Hisioire et Fabrication de la Poreelaine Chinoise ; (hivragc Traduit du 

ChinoiSf par M. Stanislaus Jnlien. Paris, 1866. Translator's Preface, 

p. 20. 

S7 
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ing the materials used by the Chinese potters to very imperfect 
information obtained by one or two Europeans, who, from want 
of all practical knowledge of the art of pottery, and from their 
ignorance of its technicalities, were incompetent and unable — 
even had greater facilities been at their command for obtaining 
them — to furnish such reliable details as might have enabled 
our manufacturers ere this to rival the porcelain of the Chinese. 
Some scanty information may be found in the account given by 
Marco Polo,^ the celebrated Venetian traveller, who, in the 
thirteenth century, resided for some time in China, and saw at 
Kin-sai the manufacture of porcelain. He states that the 
manufacture was carried on to a vast extent, and adduces as 
proof of its cheapness, even at that early date, that eight 
porcelain cups could be purchased for a Venetian groat. He 
mentions the fact of the prepared clay — which in China is first 
kneaded in i)its by the feet of the workmen, and then by hand 
in smaller quantities — being left exposed to atmospheric in- 
fluences for many years. This practice is one to which Chinese 
potters evidently attach much importance, the prepared clay being 
frequently kept for fifteen or twenty years ; Dr. Watson (in his 
Chemical Essays already quoted) says, for "twenty or thirty 
years" before being used. The longer it is kept the more 
valuable it is considered, and instances are not uncommon of 
provident parents preparing sufficient clay to last their sons 
for their lifetime. In an article on " China and Earthenware," 
in Tlie Pottery Gazette for May 1883, it is stated that instances 
are not unfrequent of a Chinese potter making his wares of clay 
first prepared by his grandfather. 

This practice of a lengthened mellowing of the slip is one 
which it would be well if our manufacturers could follow to a 
greater extent than is customary in Europe, as no amount of 
pressing, kneading, and slapping, or other mechanical processes, 

n possibly solidify it so perfectly as that of lea\dng it for a 
^ Marsden* 8 Translation, 4th edition. 
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lengthened period to the solidifying and mellowing effects of 
atmospheric influences, the longer exposed to which the more free 
of air-huhbles, and the more homogeneous the dried slip, becomes 
and the more perfect, of course, the wares made from it. 

As mentioned by another contributor to The Pottery Gazette,^ 
the Museum of the Royal Society had, previous to Cookworthy's 
discoveries of Cornish china clay and stone, specimens of the 
Chinese kaoUn and petuntze, which had been presented to it 
by Dr. Sherard, a traveller in China, and which, the above con- 
tributor states, had suggested to Cookworthy the examination 
of the granier (or granen) of Cornwall for similar materials. 
lie further states that, according to Cookworthy, the felspar, 
which in the white granite of Cornwall is combined with 
quartz and mica, supplies the most essential component of 
Oriental china. In the same article, the writer mentions the 
discovery by Mr. Ryan, F.S.A., "in a deserted lead mine, of 
felspar in the two states, which the Chinese call kaolin and 
petuntze, or rock and clay." When and where (although the 
locality was probably Cornwall) is not stated, but in an article 
already quoted, the writer of it gives the date of Mr. Ryan's 
discovery as 1834, and states that the clay possessed all the 
essential qualities of the Japan kaolin. Both of these materials 
were used by Mr. Josiah Spode for many years. 

The writer called lately at the Royal Society's rooms, in the 
hope of seeing the specimens above referred to, but was in- 
formed by the secretary that the whole contents of the museum 
had, many years ago, been presented to the British Museum. 
On going there, Mr. Fletcher, the curator of the mineralogical 
department, informed him that the presentation by the Royal 
Society must have been before his appointment, as he had 
never heard of it; but he obligingly offered to search the 
private drawers under the cases containing the kaolins and 
other silicates of alumina, and in one of them we found a tray 

' "Progress of Pottery Manufactuure," No. II. April 1883, p. 347. 
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with a specimen of china clay, below which there is an old 
faded scrap of paper, on which is written in ink, quite brown 
from age, not "kaolin," but "petuntze" — this very probably 
being one of the specimens presented to the Royal Society by Dr. 
Sherard, although, of course, the label may have got misplaced. 

In the Catalogue of Specimens in the Museum of Practical 
Geology^ which has been several times already quoted, it is 
said (p. 9) that it is probable that the general composition of 
the artificially prepared clays employed by the Chinese for their 
porcelain has long remained the same, so that by an examina- 
tion of those now employed we may obtain a fair knowledge of 
those formerly used. This was written nearly twenty years 
ago, but to this day, notwithstanding the Chinese Empire 
having been since, and during most of that time accessible 
everywhere to Europeans, who have penetrated to its most 
remote parts, we have still, so far as the writer can ascertain, 
no reliable information whatever regarding the ingredients of 
Chinese porcelain and their composition later than the very 
superficial and imperfect information furnished by the Jesuit 
father, Francis Xavier D'Entrecolles, who, early in the eighteenth 
century, was residing as a missionary at King-te-chin. In the 
treatise referred to in the last chapter, and from which the 
Avriter quotes some interesting details in this article, the 
author states that D'P^ntrecolles contrived to elude the jealous 
vigilance so generally practised then towards strangers in that 
country, and that he not only obtained specimens of the earths 
used in the composition of their porcelain bodies, but also 
acquired some knowledge of the processes employed in its 
manufacture at King-te-chin. He states also that a very cir- 
cumstantial letter was written by the learned father on the 
subject, which was published by Grosier in his general descrip- 

•n of the Chinese Empire, but, owing to the want of practical 

'ledge on the part of D'Entrecolles, his descriptions " proved 

"Stive in many particulars as to afford little or no 



Glays 91 

assistance towards a knowledge of the ingredients used for 
Chinese porcelain " ; and yet, defective as his descriptions are, 
they have been the only ones available to potters and students 
of the subject during the 170 years or so which have elapsed 
since they were published — during which time they have been 
repeatedly quoted by numerous writers as if they were full 
accounts and perfectly reliable. In the Catalogue of Sped- 
mens in the Museum of Practical Geology (p. 9), it is said 
that, according to the P6re d'EntrecoUes, the chief ingredients 
of Chinese porcelain are kaolin and petuntze ; and, it is added, 
it is generally believed that the former is decomposed felspar, 
but the definition of the latter is involved in more difficulty. 
Pe-tun signifies a white paste, and the suffix tze is merely a 
diminutive applied to the material when made into the usual 
form of small cakes or bricks (those of a yellow earth being 
called hwan-tun-tzey and those of a red material hon-tun-tze) ; 
and it appears, indeed, that several substances used in the 
manufacture are prepared in the form of white tablets, and pass 
under the common name of petuntze, which term only indicates 
colour and size, and nothing whatever of their composition. 
By D'EntrecoUes, however, it was assumed to be restricted to the 
fusible ingredient of the porcelain paste, and therefore it has 
generally been considered to denote a substance resembling our 
Cornish china stone (although no analysis of it, with the 
exception of one of a Japanese porcelain-stone given by Janviers 
— and which may or may not be identical with petuntze — so 
far as the writer has seen, has ever been published), which is 
an aggregate of felspar, usually more or less decomposed, and 
quartz, commonly associated with a talcose or alkaline substance 
— in fact, a disintegrated granitic rock, protogene or pegmatite ; 
and in a footnote (p. 9) it is said that "it is probable that 
some confusion has arisen in the application of the terms 
' kaolin ' and * petuntze,* and that they are not used in the same 
sense as that in which they are employed in China." 
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Other quotations from various authors could be given, to 
show, not only that some uncertainty exists in reference to this 
material, petuntze, but even that the opposite of the generally 
received opinion about it is held by some, as for instance in 
DodiVs Dictionary,^ where it is said that a " peculiar kind of 
granite called Cornish stone was, somewhere about a century 
ago or more, found to be almost identical with the kaolin, or 
porcelain earth employed by the Chinese. This," it is added, 
" was a great step towards the naturalisation of the manufacture 
in this country." In this passage china stone is identified, not 
with the petuntze, but with kaolin. 

The communications of D'Entrecolles excited much interest 

at the time of their publication, and led to the celebrated 

Reaumur undertaking a series of investigations with the object 

of ascertaining in what the superiority of Chinese porcelain 

consisted. He procured specimens of Chinese, Saxon, and 

French porcelain, which he broke, and found the internal 

structure of both the two former to be compact, smooth, and 

shining, while that of the French was less close and fine, and 

without lustre, and its grain resembling crystalline sugar. He 

next tested them by exposure to such extreme heat in a crucible 

that all the European specimens were melted, while the 

Chinese remained unaltered. This most essential difference led 

ieaumur to the discovery of the true nature of porcelain, which 

8 a semi- vitrified compound, in which one portion remains 

mfusible at an extreme heat, while the other portion vitrifies 

at that heat, and, enveloping the infusible part, produces that 

smoothness, density, whiteness, and, in the case of china-ware, 

transparency, which, with a fine texture of the glaze (resembling 

the lustre of velvet rather than of satin), is characteristic of 

^8 finest descriptions of porcelain. Macquer, however, in his 

*mical Dictionary, questions the correctness of Reaumur's 

fiions, and it is probable that the Saxon specimens he 

^odd^s Dictionary of Manufactures, article on "Porcelain." 
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experimented upon were not made of the best materials; 
Macqiier asserting that the clay and other ingredients of the 
porcelain of Saxony are similar to those employed by the 
Chinese, one portion being absolutely infusible ; and in this he 
is corroborated by the writer already quoted,^ who says that 
" the Dresden, or Saxon, china has some qualities which render 
it decidedly superior to the Oriental " ; and after describing its 
materials and texture, adds, that " it is not fusible by any heat 
employed in firing." This may be so, when it is only subjected 
to the extremest heat of European kilns ; but the heat to which 
Chinese porcelain is usually subjected is so much greater, that 
it is said that some of the materials employed in the Chinese 
glazes cannot be vitrified at a lower temperature than would 
suffice to fuse granite. The Chinese porcelain glaze is much 
superior to any used in European potteries, and requires such 
extreme heat for its fusion — the object aimed at being to render 
it perfectly impermeable to moisture from the ware in firing, 
which is necessary, owing to the Chinese subjecting the greatest 
part of their porcelain to only one firing, previous to which the 
ware is dried sufficiently in the air to prepare it for glazing. 
This plan, superseding the separate biscuit and glost firing of 
our potters, must secure a great saving in time and cost of firing, 
besides in that of breakage and other losses in the kilns ; but 
it is unattainable by our porcelain manufacturers, owing, if for 
no other cause, to the inferior refractories of the fire clays they 
use for saggers, a reference to which was made by the writer 
in his article on "Fire Clay," in The Pottery Gazette for December 
1883. 

Reaumur, in his experiments with the specimens of kaolin 
and petuntze received from China, reported to the Academy of 
Science, that while the former gave no indication of fusion in 
a porcelain furnace, the other was fused without any addition 
of fluxing materials; but owing to the want of authentic 

* "China and Earthenware," The PotUry GazeUe, May 1883, p. 441. 
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analysis of both, these nLiterials there is evidentlj a great 
deficiency of reliable information as to their exact composition. 
The writer <jn "Qiina and Earthenware" in r^« Pottery G<izeiie, 
alreaiiy qnoted, >*.iy^ that petnntze is «jbtaine«l by abrasion and from 
" fragments of a rocky mineral, of which the greenish is the best 
— now proveii to be felspar, with a small portion of protoenlphate 
of iron," and he then proceeds ttj indicate, rather than describe, 
the processes by which it is redncei to an impalpable powder, 
and formed int«j cakes, in size and thickness much like floor 
tiles. He states, however, that kaolin also is "obviously 
felspar founrl in be<ls reiiuced by atmospheric action to the 
state of clay ; and that it is so nameil from being found in a 
state, by nature, almost reaiiy for the manufacturer." That 
this Is not the origin of its name is well known, it being derived 
from its original source, as stated below. The same writer, 
referring to china and porcelain as well as to earthenware, 
says that its " hardness, inf usibOity, and unalterability require 
the presence of flint"; and again, "silica, when pure, is 
transparent, and when calcined loses much of its adhesive 
quality, and even in the pulverised state communicates to the 
ware hardness, firmness, and iinalteration by firing. " Now, as 
evidencing the confusion of ideas in respect to the composition 
of the ingredients of porcelain, and of kaolin and petuntze, 
respectively, the author of the Treatise on Porcelain, quoted 
in the last chapter, says: "It is the kaolin which, although 
much softer than the petuntze when taken from the quarry, 
gives strength and body to the porcelain, and consequently 
this, or Honic substitute possessuig the same quality, forms an 
indispensable ingredient in its composition." He adds that " it 
is related that some Europeans, having privately obtained 
some blocks of petuntze in China and conveyed them to their 
own country, vainly endeavoured to convert them into 
porcelain ; which, becoming known to some Chinese manu- 
facturers, they dcridingly remarked, "That certainly the 



Clays 95 

Europeans must be a wonderful people, to go about to make a 
body, whose * flesh ' was to sustain itself without * bones ' " 
(p. 109). This story appears somewhat apocryphal on the 
face of it, but, if true, does it not rather indicate that petuntze 
is at all events not identical with china stone, which can by 
itself make a passable body; and that more probably kaolin 
was the material — the attempt to make a porcelain of which, 
without a siliceous ingredient, excited the mirth of the 
Chinese manufacturers 1 The simile they used (if they did use 
it) was not a very appropriate one, but certainly our china clay 
would be more appropriately called the " flesh," and flint the 
" bones " of porcelain, than would the reversal of these terms. 
The same author states that kaolin is found intermixed with 
particles of a shining substance resembling mica (p. 105), 
and again (p. 109) that it is known from the particles of 
mica which it contains, to have its origin in felspar, or (? of) 
graphic granite (pegmatite). Those two rocks, fel8i)ar and 
pegmatite, are not at all similar; and it will be shown that 
kaolin is not derived from a granitic rock at all. 

It has been stated by the Laron von Richtofen^ that it 
seems uncertain now whether the Chinese use, in making 
jK^rcelain, what we call kaolin, for the mineral they obtain from 
Kau-ling, the locality from which their kaolin was originally 
got, and from which it has been named, is a greenish rock 
(Yeou-ko), as hard as felspar, which they reduce to a fine 
powder by stamping and other processes, after which it is 
moulded into small bricks. He adds, " that formerly the best 
quality came from Kau-ling, but that this place has lost its 
prestige for centuries; nevertheless the Chinese still use the 
t^jrm for the best of this material, from whatever locality it is 
got." Unfortunately the Baron given no information as to the 
localities from which the factories (500 or more in nuinlxir at 
the time IVEntrecolles resided there) at King-te-chin now 
^ American Journal of Science^ March 1871, p. 179. 
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obtain their supplies. He states further, " that the application 
of that name, by lierzilius, to porcelain earth, was made on 
the erroneous supposition that the white earth he received from 
a member of the embassy occurred naturally in this state. Tlie 
same kind of material is called jpetuntze." Its composition is 
given by Janvier,^ from an analysis by Ebelman and Salvetat, 
as — 

Silica 75-09 

Alamina 14*02 

Magnesia traces 

Potash 209 

Soda 3*05 

Ferric oxide 0*08 

Lime 005 

Ox. maugaiiese 0*03 

Water, combined 2 03 



96*44 



In the work of Stanislaus Julien, above quoted, there is an 
appendix containing a short "Memoire sur la Porcelaine du 
Japon," by Dr. J. Hoffman, describing the porcelain quarries of 
Japan, in which he states that the " terre blanche," or " terre a 
l)orcelaine du Japon," which is used for the fabrication of 
porcelain, comes from the mountain Idzumi Yama, and is white, 
but as hard as rock, and has to be broken with hammers, and 
pulverised in mills. Its composition as given by Janvier, from 
an analysis by Malaquti, is — 

Silica 75*09 

Alumina 20*00 

Potash 3*05 

Lime 0*06 



98*20 



^ Practical KcraviicSf by C. A. Janvier, p. 34. Chatto & Wiudus, 
London, 1880. 
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From the large percentage of silica and the percentages of 
alkaline ingredients in these two analyses, it may be assumed 
that these are the analyses of very siliceous felspars or petro- 
silexes, rather than of the porcelain clays obtained from them, 
of which they are given as analyses ; but the more the matter 
is looked into, the more uncertainty appears attached to it, and 
it is very much to be regretted that some persevering attempt 
has not been made ere now, either by the Chamber of Com- 
merce in the Potteries, or by the authorities of the Museum of 
Practical Geology, London, to obtain both from China and 
Japan certified specimens of the various minerals which are 
used as ingredients of their porcelain wares, and of which 
reliable analyses could then be had for comparison by our 
porcelain manufacturers, with those of our Cornish and Devon 
china clay and stone. 



CHAPTER XII 



CHINESE KAOLIN — PETUNTZE 



IN the Treatise on Porcelain^ quoted in the last chapter, 
and already referred to, the author states (p. 105) that 
the Chinese kaolin and petuntze "are found in mines or 
quarries situated between twenty and thirty leagues from 
King-te-chin, to which they are brought in small vessels, 
which are continually passing up and down the river of Jao- 
tcheou for that purpose," and he further states " that the hard 
blocks of petuntze are cut from the quarry in the form and 
about the size of our bricks, and are brought in this state to 
King-te-chin." ^ 

He describes the methods by which the petuntze is reduced 
to a sediment and dried in moulds and afterwards cut into 
square pieces, which are sold by the hundred to the porcelain 
makers. He states also that " similar processes are followed in 
the preparation of the kaolin, but this substance being much 
less hard than petuntze, less labour is required for its perform- 
ance." In this account the kaolin and petuntze — which are 
the prepared materials, and appear to be prepared for use, not 
by the porcelain manufacturers, but by parties who make their 
preparation a special business — are evidently confounded with 
the rock minerals from which they are produced. The author 

^ Although the writer has followed Janviers and other recent authorities 

Mtherto in the spelling of this name, he may as well mention, that in a 

T map just issued by the China Inland Mission, it is spelt ** King-te- 

«» 
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further states that two other substances, described as oil (a 
Chinese term for an alkaline preparation of lime, but which 
contains no oil) and varnish, are used in the manufacture of 
porcelain — one of these is "a combination of petuntze (Ipetro- 
silex) with another substance," the name and composition of 
which is not given, but " to each one hundred pounds of which, 
after being reduced to a creamy condition, one pound of a 
mineral called *she-kao,' or *chy-kao,' which is a kind of 
gypsum, is added." The other is "a thin paste of lime and 
potash obtained from quicklime and fern ashes," the latter 
fluxing the lime, and, " to dissolve this mixture she-kao is also 
added in the same proportion as to the other. To the agency 
of this oil of lime the Chinese manufacturers attribute all the 
lustrous appearance of their porcelain. In mixing these two 
varnishes together, one measure of the oil of lime is added to 
ten measures of that of petuntze." The same author states 
that since the time when D'Entrecolles communicated his 
observations on the porcelain manufacture in China, the 
potters there have discovered a new mineral which they can 
advantageously use in the manufacture of porcelain. It is 
described by him as a species of chalky (or calcareous) stone, 
"which bears some outward resemblance to soap, and is 
declared to possess considerable medicinal virtues. It is called 
*hoa-che'; and when used instead of kaolin, the result is a 
porcelain of very fine grain, and much better qualified for 
receiving colours, but more brittle and far dearer in cost than 
the common porcelain, the price of hoa-che being three times 
that of kaolin." The hoa-che is very probably a species 
of steatite, a silicate of magnesia, and which is capable 
of being made into porcelain without any admixture of 
other materials, as the author affirms can be done with 
hoa-che. 

Now it would naturally be expected, that, having a Museum 
of Practical Geology here, which has been in existQua^ 1<^\. 
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many years, anyone desirous of learning something of the clays 
and other ingredients employed hy the Chinese and Japanese 
in the manufacture of their porcelain, would find specimens of 
all their materials there, with analyses of them attached. 
Strange however as it may appear, it is not the less a fact, 
that all our Government Technological Museum can show is a 
few small six?cimens, not obtained through official agency, but 
which have been picked off the materials being conveyed by 
the vessels from the quarries to the neighbourhood of King-te- 
ch in, or from the carts conveying them from the vessels to 
the works, by someone who probably was unable to tell 
correctly what the several specimens really were. These, such 
as they are, have been forwarded to the Museum by W. Lock- 
hart, P^sq., to whom therefore all the scanty means at present 
available for any practical knowledge of Oriental porcelain 
ingredients are due; but even of these no analyses have yet 
been published. The writer, by the courtesy of Mr. Rudler, 
curator of the Museum, has lately been allowed to inspect these 
specimens — of which, however, little can be made without 
analyses. Amongst them is a small specimen about IJ inch 
long, by l\ broad and ^ of an inch in thickness, which is a 
hard mineral of a greenish-yellow tint, and labelled as the 
mineral from which the Chinese kaolin is produced; whether 
it is identical with the mineral " Yeou-ko," of which Janvier 
(in his Practical Keramics, p. 34) gives the analysis quoted 
on p. 96, stipra, the writer has not yet been able to ascertain, 
l)ut there is no doubt that it is a petrosilex and not a granitoid 
mineral such as Cornish china clay is obtained from. Janvier, 
from the best information, says (p. 149), it may now be inferred, 
*Hliat most Chinese porcelains have a strictly petro-siliceous 
basis, and that the term kaolin is applied by the Chinese to a 
washed, pulverised petrosilex, and not to the clay we call 
kaolin " ; and therefore, from this and the various quotations 
Jieady given from other sources, it would certainly, the writer 
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presumes to think, be an advantage gained to the nomenclature 
of porcelain manufacture, if the term kaolin was dropped as a 
name for our china clay, and that of carclazite substituted, as 
proposed by Mr. Collins. 

As may be inferred from the foregoing remarks, there are 
few available sources for obtaining reliable analyses of the 
ingredients of Chinese porcelain, but leaving over in meantime 
any that it may be possible to obtain of its other ingredients, 
the writer will now give all the analyses of Chinese kaolin, 
which have come under his notice. Should any readers be 
in possession of others, or be able to refer to sources of 
obtaining them, they will confer a favour by sending them, 
under cover, to the publishers. 

The author of the Treatise on Porcelain Manufacture states 
(p. 109), that the kaolin quarries of China are similar to the 
mines of Alen9on, and St. Yrieix near Limoges, where a 
similar porcelain earth is found — all of them having a super- 
stratum of red, friable, micaceous rock, of the texture of gneiss. 
From his statement, however, it is really difficult to determine 
when he is referring to the clay, and when to the rock it is 
obtained from. He gives no analysis of the kaolin, but states 
its composition to be — 

Silica 62-00 

Alumina 42*00 

Oxide of iron 0-33 

94-33 

but the writer believes this is not likely to be correct — the 
percentage of alumina being much in excess of the percentages 
given in all the other analyses. 

In Bloxam's Chemistry^ p. 285, it is stated that the Chinese 
kaolin contains " a considerable portion of free silica " (which 
is doubtful), " along with variable percentages of lime, magnesia. 
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and oxide of iron," and the following analysis of it is given, 
viz: — 

Silica 50-5 

Alumina 33*7 

Potash and soda 1 '9 

Oxide of iron 1 '8 

Magnesia 0*8 

Water and loss 11-3 



100-0 

In lire's Dictionary of Arts, vol. iv. p. 512, a similar analysis 
is given of kaolin from Si-king, in China — evidently of the 
same clay as the foregoing, as the analyses are exactly alike. 
Neither of these gives the source from which they obtained their 
analysis, or by whom it was made. 

In the same dictionary, however (vol. i. p. 204), is given 
the following analyses (investigated by W. Kulman) of three 
qualities of kaolin from Kiu-kiang, in the form of bricks dried 
at lie C, and of course not deprived of their constituent 
water : — 











No. 1. 


No. 2. 


No. 3. 


Silica 50-637 


52-208 


51-210 


Alumina 








32-737 


31-997 


33-150 


Oxide of iron 








0-955 


0-712 


0-709 


Ferrous oxide 








1-690 


1-911 


1-936 


Ox. manganese 








0-827 


0-540 


0-843 


Lime . 








0-501 


0-464 


0-456 


Magnesia . 








0-268 


0-273 


0-284 


Potash 








. 2-520 


1-560 


1-403 


Soda 








traces 


0-970 


0-992 


Water 








. 10-011 


9-499 


9-500 



100146 100-134 100-483 

Lyein gives the undernoted analysis quoted from Phillips' 

1 The Students' ElemciUs of Ocology, by Sir Charles Lyell, 2nd 
ion, 1874. 
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Introduction to Mineralogy ^ of Kaolin from King-tah, China, 
viz: — 

Silica 71-15 

Aluiuina 15*86 

Lime 1*92 

Water 673 

95-66 

And it is probable that this analysis may much more correctly 
represent the character of much of the Chinese kaolin than the 
first one given, because their porcelain bodies contain a much 
larger proportion of silica and less alumina than does English 
porcelain, both their kaolin and petuntze being obtained from 
very siliceous rocks. 

It will be seen from a comparison of the above analyses of 
kaolins from Kiu-kiang that they have larger percentages of 
silica than the Cornish and Devon china clays, of which 
analyses have been given ; while, on the other hand, all the 
analyses of Chinese kaolins given above, with the exception of 
the last, have less percentages of silica than several of the 
china clays of France and Saxony, analyses of which have been 
given. 

Janvier says that the "best Chinese porcelains appear 
much the same in texture as the European hard porcelains, 
differing, however, in the composition of both the paste 
and glaze," and further, that, "having a much greater 
proportion of silica, they are more fusible than the fine 
European pastes, which are very aluminous, and consequently 
very hard." A comparison of the analyses, however, of their 
kaolin, with those of the Continental clays, shows, as has just 
been stated, that at least some of the latter have a considerably 
larger percentage of silica than the Chinese kaolin — unless the 
analysis from Phillips' Mineralogy is to be taken as their 
standard; and that the Chinese porcelain, if much more 
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siliceous than the European, derives its excess of silica probahly 
from its petuntze ingredient. 

Janvier proceeds to say that tlie Chinese paste, and still 
more the glaze, will melt in the greatest heat of the European 
kiln. This and the preceding statement are so diametrically 
opposed to the statements the writer quoted from Reaumur, 
and from other sources, that, not having himself much 
practical knowledge of porcelain manufacture, he cannot offer 
any opinion of his own as to which is correct; but would 
urge the diversity of statements in the matter as a proof of 
the desirability of specimens of the Chinese and Japanese 
porcelain materials, and of their porcelain, with accompanying 
analyses, being obtained and placed in the Jennyn Street 
Museum for the benefit of the trade. 

The writer has been unable to find any reliable information 
regarding the ingredients of Japanese porcelain except from 
Janvier, who, in Practical Keramiesy already quoted, gives 
the following analysis of " Terre d' Porcelaine du Jai)on " by 
Malaguii, viz. : — 

Silica 75*09 

Alumina 20*00 

rotash 3*05 

Fluorvino 0*06 

98*20 

and mentions quartz, felMitc (or petrosilex), felspar, and a 
peculiar porcelain stone from Arita, as other ingredients of 
♦Japanese j)()rcelain. Janvier says that the Japanese have 
surpassed their teachers, the Chinese, and are now the best 
poti(3rH and decorators in the world ; in delicacy of finish and 
in pcjrfciciion and harmony of colour they are unsurpassed. 
According to their own authorities, they derived the art of 
porcelain manufacture from the Chinese. In the sixteenth 
century, porcelain was first made at llizcn under the direction 
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of (jorodayn ShonSui, who went to China to learn the art, 
while, ahout the same time, several porcelain makers were 
brought over from the Corea by Prince Nabesshima Naoshige. 
The art had been, some time previously, introduced into the 
Corea from China, and had there attained such perfection, 
that both China and Japan acknowledge their obligations to 
that country. Genuine Corean porcelain has a remarkably 
pure white surface, and is very thin and delicate. The 
Chinese value it highly, but no porcelain is now made in 
Corea (Janvier, p. 163). 

According to the same writer, the Japanese paste is more 
fusible than the Chinese, and their porcelain is very translucent, 
owing to the fact that it contains more silica and less alumina 
than the Chinese or any other hard porcelain. It is also of a 
purer white body than the Chinese ; the best qualities are very 
delicate, and are very carefully finished off. Hizen, Owari, 
Kioto, Tokio, and Kaga, are the principal places for porcelain 
in Japan. 

The following are two other washed ingredients of Japanese 
porcelain, called " Shiro - chu - chi " and " Sakaime - chu - chi " 
respectively, analysed by Wurtz, which are given by Janvier, 
viz. : — 

Silica 80-920 8M41 

Alumina 15-822 14*542 

Magnesia 0-100 0*242 

Potash 0-530 0-999 

Soda 1-530 1-789 

Iron 0-932 1-OCO 

Fluorine 0152 0*195 

Ox. manganese 0*014 0*031 

100*000 99-999 

What these are, the writer cannot determine, but Janvier 
states (p. H8) that "according to careful investigations made 
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at the time of the American Centennial Exhibition the finest 
Japanese porcelain seems to be made without the use of any 
kaolin at all, or of any equivalent therefor, being compounded 
as to its body solely of petuntze-like, or petro-siliceous materials," 
and suggests that similar materials might be found in the West 
to enable our porcelain manufacturers to rival the Oriental. 
Janvier is of opinion that the European china clay porcelain 
seems to be a new invention which must be classed by itself as 
a china clay (carclazite) body, whilst the Japanese and Chinese 
porcelains should be classed as felspar or petrosilex bodies, as 
might be found to be most correct ; certainly, at present, little 
is positively known as to their composition. The Japanese, in 
their exhibit in Paris (1878), stated that no kaolin teas used in 
their porcelain. 



CHAPTER XIII 

EUROPEAN AND CHINESE CLAYS COMPARED 

FROM the statements quoted from various writers in this 
work it is obvious that some uncertainty at least exists, 
as to the absolute identity of our Cornish china clay (carcla- 
zite) with the Chinese kaolin ; but as several authorities state 
that they are identical, and that any uncertainty that exists 
as to the composition of the ingredients of Chinese porcelain, 
relates more to the petuntze — assumed generally to be the 
fusible or fluxing ingredient of the body — than to the infusible 
clay ingredient, the writer will not discuss this question further 
until he treats of the Cornish china stone, when the whole 
question may be more satisfactorily reviewed. 

Amongst other writers on kaolin, a prominent place must be 
given to Messrs. Johnson and Blake, who, after considerable 
research, and the examination, by aid of the microscope and 
otherwise, of a variety of plastic clays, found that many of 
them, including porcelain and pipe clays, and also some fire 
clays, possess certain chemical and physical properties which 
admit of precise definition, and that kaolin (china clay) 
possesses these most commonly and abundantly. These, and 
specially the latter, they found largely to consist of pearly 
hexagonal plates of the prismatic or trimetric system ; and 
in a joint article in the American Journal of SciencBy^ they 
proposed to rank all such as a distinct and new mineral 
species (of the genus aluminum), under the name of kaolinite, 

^ "On Kaolinite and Pholerite," by S. W. Johnson and John M. Blake, 

American Journal of Science^ N.S., vol. zliii. 1867. 

107 
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and their proposal has been adopted in the mineralogical 
department of the new Natural History Museum, South 
Kensington. 

In the article referred to, Messrs. Johnson and Blake say, 
that kaolin is described by nearly all writers as an opaque 
amorphous substance. Some have mentioned it as containing 
minute transparent plates, but have supposed them to be mica 
or other admixture. They had examined ** twenty specimens 
of kaolin, pipe, and fire clays — origin of most unknown. In 
all of them were found greater or less proportions of transparent 
plates, and m most of them these plates are abundant — evi- 
dently constituting the bulk of the substance." They further 
state that the "porcelain clay from Deindorf, Bavaria, is 
perhaps the most finely divided of all the white clays studied. 
When dusted on a glass slide it appears to consist chiefly of 
masses of a white substance that are opaque, or nearly so, in 
transmitted light, but, when fully illuminated above and below, 
they have the translucent aspect of snow in the lump. Inter- 
posed among these masses may be seen extremely minute and 
transparent plates of irregularly rounded outline. When 
placed in water, these masses are almost entirely resolved into 
similar transparent plates, most of which are not more than 
•0001 of an inch in breadth. This description applies also to 
all the finer plastic clays." 

In reading Messrs. Johnson and Blake's article, the writer 
was struck with the fact that those gentlemen had apparently 
not been able to procure and examine any specimen of the 
Chinese kaolin, however carefully they may have examined 
the porcelain and other clays of Europe and America; and 
yet they take for granted that the common belief, founded 
on the information furnished by Francis Xavier d'Entrecolles, 
nearly 200 years ago, is correct ; and actually, on that mere 
•"^ipposition, they have proceeded to apply the Chinese term 
the European and American clays, which differ both in 
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composition and origin from those of China and Japan. 
It is certainly a very unusual procedure so to fix scientific 
nomenclature on a douhtful basis, and it is to similar as- 
sumptions that all the uncertainty prevalent on the subject 
is due. 

Messrs. Johnson and Blake quote the chemical formula first 
deduced by Forchhammer, from the analyses of a number of 
porcelain clays, viz., 4 Si, 3 At, 6 H, or 2 Si, At, 2 H, and 
they give the following analyses from that chemist of the 
porcelain clays on which he founds it, viz. : — 





From 


From 


From 


From 




Richmond, 


Zeisigwald, 


Altenberg, 


Freiberg, 




Va. 


Sax. 


Sax. 


Sax. 


Silica . 


. 48-56 


49-91 


45-63 


47-74 


Alumina. 


. 35-61 


86-23 


39-89 


39-48 


Water . 


. 12-88 


14-86 


13-70 


14-07 


Impurities 


. 2-95 


0-00 


0-60 


0-00 



100-00 100-00 99-82 101*29 

And they mention that they " found more than thirty analyses 
of clays, kaolins, and steinmarks, which obviously agree with 
the formula above given of crystalline kaolinite." They also 
state, that the first mention of a crystalline substance with the 
composition of Forchhammer's kaolin found by them, was 
"by Wohler, who describes, under the name of steinmark 
(lithomarge — a variety of china clay), a pale, yellow, coherent 
mass, which is converted by dilute hydrochloric acid, with 
solution of a little oxide of iron, into a white shining powder. 
With the help of a lense, Wohler found it to consist of 
shining laminsB, which, when magnified 200 diameters, were 
seen to be transparent, and to consist in part of rhomboidal 
plates. The mass had an earthy fracture which assumed lustre 
by rubbing, an unctuous feel, and adhered strongly to the 
tongue," 
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Messrs. Johnson and Blake also give an analysis of a clay 
from Schneckenstein, Saxony, by Professor W. S. Clark, of 
Amherst College, as follows, viz. : — Silica 46*76, alumina 35*59, 
water 13*42, impurities 0*94 = 96*71 — sp. gr. 2*6 ; and mention 
that " this required to be acted on by hot concentrated hydro- 
chloric acid for some time before falling to a white powder. 
Microscopical examination showed its close physical resemblance 
to kaolinite. It consists of plates and bundles of plates, the 
largest being '0001 of an inch, or less, in breadth, and, when 
sufficiently magnified, showing a great similarity to the kaolinite 
from Summit Hill, Pa., U.S." 

From the investigations of Messrs. Johnson and Blake, it 
may be taken that the basis of many of the china and other 
plastic clays is a soft, white, transparent, infusible substance, 
chiefly composed of very minute, flexible, hexagonal plates or 
laminae, crystallised in forms probably belonging to the tri- 
metric system. Its sp. gr. 2*6; lustre, pearly; insoluble in 
dilute hydrochloric acid ; in most of its forms difficultly decom- 
posed by hot concentrated hydrochloric acid, but resolvable by 
hot sulphuric acid, and dissolving completely in strong solutions 
of caustic alkalies ; and in chemical composition agreeing with 
the formula deduced by Forchhammer, from his analyses of 
various porcelain clays, as given above. 



CHAPTER XIV 

SOURCES OF IRISH PORCELAIN CLAYS 

TTAVING now pretty well exhausted the subject of these 
-■"''- articles on clays ; having mentioned the various varieties 
of clay, especially those in which some readers are more 
especially interested; having described their chemical com- 
position and qualities, their origin and mode of occurrence 
in Cornwall and Devonshire, and also in various European 
localities; having also pointed out the difference between 
the pipe and potting clays of Devon and Dorset shires, 
naturally deposited in beds ready for use, and the carclazite, 
or true porcelain clay, of Cornwall and Devon obtained from 
the decomposed granitic rocks (known in Cornwall as " growan ") 
by the various processes briefly described in a former chapter ; 
having also given what little information is as yet available 
respecting the kaolins of China and Japan, and referred 
to the uncertainty still existing as to their being, as has 
been so generally assumed, really identical with the china clay 
of Cornwall and other European localities, I am anxious, 
to give some account of the china clays of Ireland and the 
rocks from which they are or may be obtained. 

So far as the writer knows there are no indications of 
deposits of china clay being probably ever found in Scotland, 
although Bristow mentions its being found on the S.W. side 
of Fetlar,^ one of the Shetland Islands. The writer cannot say, 
however, whether it exists in any quantity there, but, if it does, 

1 Glossary of Mineralogy, by H. W. Bristow, F.G.S. London, 1861, 

Under ''Kaolin Localities." 

Ill 
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its distance and the extremely exposed and storm-ridden coasts 
of the Shetlands, renders it improbable that Fetlar will ever be 
looked to as a source of supply of china clay for our English 
potteries. The late Dr. Thomson, of Glasgow, who was a most 
enthusiastic mineralogist as well as chemist, and who devoted 
nearly all his spare time for ten years to the study and chemical 
analysis of rocks and minerals, especially those of Scotland, does 
not mention, in his work on Mineralogy, etc.,^ either Fetlar, or 
any other place in Scotland, as a locality for china clay, nor 
does he mention any locality there for felspar (although felstone 
is abundant in many localities) or petrosilex — rocks from which 
it might be derived; and no subsequent Scottish geologist 
or mineralogist, so far as the writer knows, has indicated the 
probability of china clay being obtained in quantity there, 
or any at all elsewhere in Scotland ; or the existence there of 
'pegmatite or protogene^ or any other variety of granitic rock, 
such as those from which, by decomposition, the soft " growan " 
of Cornwall is derived. 

This being so, should the question — as in the case of coal — 
ever be raised as to the probability of the exhaustion of the 
Cornish and Devonshire china clays, and as to where our 
porcelain manufacturers and potters can, in such an eventuality, 
look for the supply of that material, or a substitute for it, to 
keep their works going, the writer believes the reply must be — 
to that so long neglected but most important part of the United 
Kingdom, Ireland, which, if the sea that surrounds it be the 
" melancholy ocean," as designated by a lately deceased states- 
man, it is at all events a narrow one, speedily and safely 
traversed at all times, and, when crossed, revealing a country 
of magnificent harbours and inexhaustible water-power, and, 
indeed, a real El Dorado of metallic and mineral wealth of 

1 Outlines of Mineralogy^ Geology, and Mineral Analysis, by Thos. 
Thomson, M.D., Regius Professor of Chemistry in the University of 
Glasgow, 2 vols. London, 1836. 
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every sort, requiring only a modicum of common sense and 
submission to law on the part of its natives, and the thereupon 
speedy investment of capital, to develop its resources, and cause 
the " Emerald Isle " to smile with prosperity and wealth, by the 
development of mining and manufacturing industries, which 
might in time rival those of any other part of the kingdom at 
home or of the empire abroad ; by which, along with the other 
remedial agencies now so effectually in operation, an end would 
speedily be put for ever to the agrarian violence that now 
disgraces it, and Irish hovels be changed into comfortable 
homesteads and their at present discontented inmates into 
prosperous and loyal subjects of His Majesty the King. May 
God thus, as well as in other ways, bless old Ireland ! 

The writer has mentioned several localities in Ireland 
where there are deposits of pipe clay similar and equal in 
quality to those of Bovey Tracey in Devonshire, and the 
various Dorsetshire beds, and from some of which large 
quantities have been imported to England for potting pur- 
poses. So far as the writer has been able to ascertain, 
however, the chief localities in Ireland where porcelain 
clay occurs are Belleek, near Lough Erne, in the County of 
Fermanagh, where, according to Kinaghan,^ there is a range of 
an endogenous granitic vein rock of pink orthoclase felspar, 
which is extensively worked by the Belleek Pottery Company, 
of which the writer hopes to give a more detailed account in a 
future article ; Kilranehagh, near Baltinglass, County Wicklow, 
where china clay of a fine quality has been obtained ; a locality a 
little S.E. of Westport, County Mayo, where a decomposed dyke 
of petrosilex forms a dyke of china clay ; and Tullow, County 
Carlow, but where the porcelain clay is partly impregnated 
with iron. There are also masses of decomposed granite in the 
Mourne Mountains, County Down, which yield china clay ; but 

* Manual of the Geology of Ireland^ by G. H. Kinaghan, M.R.I.A., of 
H. M. Geological Survey. London, 1878. 
8 
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of these localities, the available information, so far as regards 
their being future probable sources of supply of porcelain clay, is 
exceedingly scanty, and the writer is in hopes of having ere 
long an opportunity of personally ascertaining how far they are 
likely to be so. 

Little attention has, however, been paid as yet, and but little 
information is available, as to the extent of porcelain clay 
deposits in Ireland, or of the rocks which by their decom- 
position furnish it, and the writer cannot, from personal 
knowledge, say anything very definite on this point, but he 
believes that large supplies of this, as well as of pipe and other 
pottery clays, can be obtained from various of its counties. 
Dr. Kane ^ mentions that in many of the granitic districts of 
Ireland the felspar is found decomposed, and that, by means 
of the same artificial processes employed in Cornwall, porcelain 
clay can be obtained from it. It is not, however, so much 
to these he looks for future supplies of material for porcelain 
manufacturers, but to what he believes will be found to be 
inexhaustible sources of such material, viz., the extensive 
ranges of petrosilex occurring in many parts of Ireland, and 
which, so far as he can determine from the very scanty means 
available as yet in England for determining the subject, is 
identical with the chief material used for the manufacture of 
hard porcelain, both in China and Japan, in the latter of which 
country, if not in both, no such material as 'that generally 
called kaolin, and assumed to be identical with our English 
china clay, or carclazite, is used in the manufacture of Japanese 
porcelain (as mentioned on pp. 100, 101), nor probably (accord- 
ing to the statement of Baron von Richtofen, quoted on p. 95) 
in that of Chinese porcelain either. 

l^ctrosilex is a very hard siliceous variety of felspar (of which 
only one very small specimen from China is to be found in 

^ Indiistrial Resources qflreland^ by Robert Kane, M.D., 2nd edition. 
Dublin, 1845. 
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the Jermyn Street Museum, as mentioned and described in a 
former chapter, by the use of which our porcelain manufacturers 
might probably produce a body rivalling in every respect that of 
the best Oriental manufacturers. 

According to Kinaghan, dykes of petrosilex are specially 
numerous in Errisbeg, the country westward of Roundstone, 
County of Galway ; while Warren recorded many of them in 
the area to the north of the Erriff valley. County of Mayo. 
They also occur in Wexford and neighbouring counties, in the 
vicinity of the granitic districts. There is, in fact, no doubt 
of the very extensive occurrence of this rock, and of the 
inexhaustible source it offers for the supply of this valuable 
material for porcelain manufacture. 



CHAPTER XV 

IRISH CLAYS — ANALYSIS — COMPARISON WITH JAPANESE CLAYS 

IN now bringing these chapters on clays to a close, the 
writer regrets his inability to give further information 
regarding the materials existing in Ireland for the manu- 
facture of porcelain, in which so very successful results have 
been achieved by the enterprise and taste of the Belleek 
Pottery Co., in County Fermanagh. The writer was indebted 
to Mr. Armstrong for information regarding the felspar and 
porcelain clay of that county. 

Judging from the almost entire absence of Irish localities for 
it, in mineralogical works, the common orthoclase felspar, which 
has now to be brought all the way from Norway for our porce- 
lain manufacturers, is of rare occurrence in Ireland. Bristow, 
for instance, gives only the single locality of Slieve Corra, 
Mournc Mountains, for it, and there apparently it occurs only 
in crystals, and not in the massive form; although the de- 
composed masses of granite in these mountains, which were 
referred to as yielding china clay, are doubtless derived from 
its felspathic constituent, and that may probably be orthoclase. 
As shown, however, in the last chapter, from Kinaghan, 
Ireland possesses numerous dykes of petrosilex, of identical 
composition to the one near Westport, County Mayo, men- 
tioned by him as having by decomposition been changed into 
a dyke of china clay ; and it has also numerous other varieties 
of felsites of similar composition. 

The officers of the Geological Survey do not, as a rule, 

jparently consider it part of their duty to point out such 

lie 
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rocks in Ireland as might furnish materials for technical pur- 
poses, but Jukes, in his Manual of Geologxj^ quotes analyses of 
petrosilex by Durocher, the mean of which is as follows : — 

Silica 75*40 

Alumina*-* 15*00 

Potash 3*10 

Soda 1*30 

Lime 0*80 

Magnesia 1*10 

Oxides of iron and manganese 2*30 

Loss 1*00 



100-00 



Now this bears so remarkable a resemblance to the mineral 
which Dr. J. Hoffman, in his description of the porcelain 
quarries of Japan, describes as white and hard as rock, and 
which the Japanese, he says, break with hammers and pulverise 
in mills as an ingredient of their porcelain, that, for conveni- 
ence of contrasting them, it may be as well to repeat here 
Malagetti's analysis of it, quoted by Janvier, and given in a 
former article, viz. : — 

Silica 75*09 

Alumina 20*00 

Potash 3*05 

Lime 0*06 

98*20 
The writer will not presume to say whether this mineral is 
the kaolin or the petuntze of the Chinese and Japanese porce- 
lain manufacturers, but it is undoubtedly one of the two ; and 

* The Student's Manual of Geology, by J. Beete Jukes, M.A., F.R.S., 
Local Director of the Geological Survey of Ireland. Edinburgh : A. & C. 
Black, 1862. 

' Another analyses gives 18*00, which makes the resemblance to the 
Japanese mineral still closer. 
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whichever of the two it is, it is not got, like our china clay, from 
a decomposed rock, but is reduced from a hard siliceous rock 
to a fine powder, for an ingredient of porcelain, by the processes 
just referred to, and which, as previously mentioned, are also 
the processes by which the hard mineral " Yeon-ko" is prepared 
by the Chinese for their porcelain bodies. 

In closing these chapters on porcelain clays, I beg leave to 
state my belief that the enterprising porcelain manufacturers 
of England would do well to direct their attention to the 
petrosilex and other highly siliceous felsites of Ireland, for 
the purpose of still further rivalling, if not excelling, the 
best porcelain bodies of the Japanese, who are at present 
unrivalled in the higher productions of their art. 

These chapters being limited to clays as potting materials, the 
writer considers it unnecessary to describe the various uses to 
which pottery clays, and especially china clays, are now so 
extensively used in numerous other manufactures and manu- 
facturing processes, and there is the less need for his doing so, 
as this information is given in numerous cyclopsBdias. It is 
certainly a subject of very great and increasing interest, as the 
varied applications of these clays to technical purposes are 
constantly expanding, and likely to be indefinitely increased. 

The opinion of the mineral and metallic Ti^alth of Ireland, 

expressed by me on p. 112, may doubtless appear to some 

readers an exaggerated one; but while I purposely state my 

opinion strongly, in the hope of directing the attention of my 

readers to that part of the United Kingdom, I have not done so 

without good grounds. In a list, published in Dublin for H.M. 

Stationery Office in 1854, of localities in 29 counties of Ireland, 

in which mines and metalliferous indications and minerals 

lad been discovered previous to that date (now thirty years 

T^o), there are no fewer than 238 localities for lead — in 

lerous cases rich in silver; 209 for copper, one having 

e copper; 34 for zinc; 37 for clay ironstone, and other 
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iron ores, including hematite ; 11 for silver and auriferous 
silver ores; 5 in which gold (formerly very abundant in 
Ireland) is found, and 2 of auriferous gossans ; 7 for antimony ; 
3 for tin ; 1 for bismuth ; 1 for arsenic ; 2 for cobalt ; 11 for 
manganese ; 8 for sulphate of barytes ; 5 for mundics, and 30 
for sulphur ores — a list which could now be greatly extended, 
apart altogether from its deposits of rock salt, gypsum, soap- 
stone, bog iron ores, now so extensively used for the purifica- 
tion of gas, and valuable limestones and marbles, slates, granite, 
and other building stones, and its extensive beds of pipe and 
china clays, fire clays, and coal. There is an abundance of 
corroborative testimony as to these, to be had by those who 
will take the trouble to inquire; and there can be no doubt 
entertained, by those who do so thoroughly, that security for 
the investment of that capital, which is now almost becoming 
a drug in Lombard Street and the City, is all that is wanting 
to develop these abundant metalliferous mineral deposits of 
Ireland, and thereby revolutionise the condition of that country, 
by providing remunerative employment for thousands and tens 
of thousands of its at present half-starved and pauperised 
population. 



CHINA STONE 



CHAPTER XVI 

COMPOSITION — OCCURRENCE — ANALYSES 

CniXA stone, or, as it is sometimes called, Cornish stone, 
from its being obtained from Cornwall, and there only 
in the United Kingdom, is a granitic rock, chiefly composed of 
white or pale brown quartz and white felspar, with occasionally 
a little light yellowish or greenish gUbertite and also flakes of 
lepidolite, a white lithia mica — neither of which, if only in 
very small quantities, injure the economic value of the stone ; 
but when it contains any larger quantity of either, or of brown 
or black schorl, it is useless for potting purposes. It is essen- 
tially a quartzose felspathic rock — the quartz, however, being 
much in excess of the felspar, and the latter often in a more 
or less decomposed condition. The b^jo qualities of the stone 
contain fluorine, which greatly increases its fusibility, and that 
of St. Stephen's, which contains a considerable proportion of 
it, is in consequence much preferred by potters. The felspar 
of the stone is chiefly orthoclase (potash felspar) with a little 
alhite (soda felspar). 

China stone varies much in hardness, and, while its 
constituent felspars are usually more or less decomposed by 
'tmospheric and other agencies in the " stone " supplied to the 

»tteries, its harder varieties are pretty durable, and, being 

ly wrought, they are much used locally for building pur- 

especially in the St. Stephen's district, where it is 
;20 
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chiefly worked, and has long been largely employed for build- 
ing purposes, not only for dwelling-houses, and farm-steadings, 
etc., but also for churches — the fine towers of St. Stephen's 
and Probus Churches may be cited as examples of its adapta- 
bility and durability for public buildings; and in the neigh- 
bouring districts it is largely used and known by the name 
of "St. Stephen's stone." 

In Cornwall the china stone is produced by the partial 
decomposition of 'pegmatite^ by atmospheric influences, and that 
of hydro-fluoric acid, which is never absent and is generally 
derived from lepidolite and other fluorine minerals. Pegmatite 
is a binary granite, composed chiefly of quartz and felspar with 
more or less fluorine — the felspar lying impacted in the quartz, 
as crystals or otherwise, as in a matrix, with more or less of the 
silvery white mica — and often passing into graphic granite. 
Some writers, however, describe the " stone " as being produced 
by the decomposition of protogine (Gr. protos, first, and 
ginomaiy I am formed, and so named under the erroneous idea 
of its being the first-formed of all the granites), the French 
term for talcose granite, composed of quartz, felspar, and talc ; 
but Collins says, in his monograph,^ " All the old writers speak 
of talcose granite, or protogine, as being abundant in the 
decomposed granite distric of Cornwall and elsewhere. What 
there may be elsewhere, I am not able to say, but there is 
certainly nothing of the kind at present known in Cornwall " ; 
and as from his intimate knowledge of that county, and his 
special study of its granitic rocks, he is a most reliable authority 
on the question, the latter opinion of the source of Cornish 
stone may be dismissed from consideration. 

China stone is now generally considered to be identical with 
the Chinese petuntze. That name, however, is a singularly un- 
fortunate one, its literal meaning being "little white brick" 

1 The Herubarraw Granite District, by J. H. Collins, F.G.S. Lake 
^ Lake, Tmro, 1878, 
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(pe, white, tun, brick or block, and tze, little), and the other or 
infusible ingredient of their porcelain being also made up into 
similar white bricks. 

This infusible ingredient, similar in character but of a 
different origin to our china clay, or kaolin, being obtained 
either from the natural decomposition, or by the complete 
artificial pulverisation by stamps, of a variety of petrosilex, a 
very hard, compact, siliceous felspar, called by the Chinese 
caulin {Jcao-ling — Chinese for high ridge), from a high ridge 
where it was first discovered, and from which it was conveyed 
(till some centuries ago, when the rock there was exhausted) 
for the supply of the numerous potteries of King-te-chin in 
the form also of small bricks. These bricks may probably 
have some distinguishing mark or stamp impressed upon 
them, but whether so or not, the similarity of their appearance 
has doubtless something to do with the confusion caused 
by travellers or writers having repeatedly confounded the 
one with the other. The two terms, however, kaolin, for 
porcelain or china clay, and petuntze for china stone, have 
now definitely been adopted in the Keramic nomenclature of 
Europe. 

It may be as well to mention here, in passing, that a 
similar petro-siliceous rock occurs abundantly in Ireland, in 
the form of irruptive dykes, which are in some localities found 
decomposed by atmospheric agency, in situ, into the finest 
china clay. Even where they are not so decomposed, they 
could furnish, by the use of stamps or grinding mills, an 
unlimited supply of the finest porcelain clay, and will doubtless 
do so when capital can safely be invested in that unfortunate 
country. 

Janvier says that the "Chinese and Japanese porcelains are 

^ike composed of a fusible and transparent, and an opaque and 

aible, substance — the former, a quartzose felspathic rock, 

lied to deprive it of its water of crystallisation, and then 
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reduced to a fine powder, is the petuntze; the latter, the 
kaolin — 

"Grind with strong arms, the ponderous chert betwixt, 
The soft kaolin^ with petuntze mixed." 

As the composition of the latter rock, or china stone, varies 
considerably, it is advisable for the manufacturers of porcelain 
to ascertain, by an analysis of each lot, in what proportion the 
ingredients stand to each other. The Chinese use a flux with 
it, which they call " oi7," and which is a thin paste of lime and 
potash, the latter principally obtained from the burnt fronds of 
ferns. 

Collins, in his monograph already quoted, gives the under- 
noted analyses of china stone, Nos. 1 and 2 being the 'mean of 
two analyses of each sample, viz. : — 

No. 1. No. 2. No. 3. 

Silica 73-39 69*50 71-66 

Alumina 16-50 17*85 18*79 

Potash, with a little soda . . 7*66 7-98 6*60 

Fluorine 0*74 0*71 0*14 

Lime 0*50 2*66 1*70 

Magnesia 0*31 0*12 0*35 

Iron, only a trace ... — — — 

Water and loss . . . . 1*25 1*30 0*91 



100-35 100*12 100*15 

Collins, who, in his monograph, proposed the name of 
cardazite as a specific name for the china clay of Cornwall, 
says therein, "Such an important rock as china stone ought 
also to have a specific name," and proposed that of petuntzite, 
— and it is certainly desirable that both these names should be 
brought into use for general, or at least scientific, purposes. 
Owing to its large proportion of silica and potash with other 
alkaline ingredients, china stone is invaluable as a fluxing 
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material, and is generally used in the potteries in the manu- 
facture both of earthenware and porcelain, being mixed, in 
varying proportions, after being reduced by grinding in water 
to a fine slip, with those of the clays and flint, which constitute 
the various bodies of these manufactures. 



CHAPTER XVII 

CHINA STONE — DISCOVERY AND USES 

SOME obscurity still exists as to the relations between china 
stone (petuntzite) and the china clay granite (car- 
clazite), although it is asserted by some writers, and indeed is 
generally assumed, that they are both products of one species 
of granite rock, differing only in the stage of decomposition in 
which they are found. Petuntzite being that granite so. little 
affected by atmospheric and other agencies of decomposition 
as to remain hard, compact, and durable, in which state 

— as mentioned in the previous part of the last chapter 

— it is largely employed as a building stone j and even 
where occurring so much decomposed as to be easily broken 
down, when being quarried for export to the potteries, 
still retaining more or less of the alkaline ingredients of its 
constituent felspars, to which it owes its special value for 
employment in the manufacture of earthenware and porcelain. 
Then, when these felspars are thoroughly decomposed, the 
rains wash out the greater portion of their soluble alkalies, 
which are carried off to enrich the soil of the underlying 
valleys, leaving in situ the more or less pure silicate of alumina, 
which constitutes the china clay of Cornwall. This, whether 
occurring as a deposit in stiUy or washed down and re-deposited 
in lower hollows of the granite range, is mixed with more or 
less of the quartz, mica, schorl, etc. (originally contained in the 
undecomposed granite), from which it is subsequently freed by 
artificial water action in its preparation for potting, and the 

125 
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various other manufacturing processes for which it is now so 
largely employed. 

While, however, as above mentioned, it is generally assumed 
that both the china stone and clay are the products of the 
same species of granite, there are some phenomena connected 
with the occurrence of the former in various places, such as 
St. Stephen's, St. Dennis, St. Austell, and others in the 
Hensbarrow granite district of Cornwall, which seem to 
indicate some specific difference between them. In the above 
district the china stone occurs in irregular patches, bands, and 
dykes in the granite, and, unlike the carclazite, or china clay 
rock, it does not appear to be necessarily connected with veins 
of schorl and other materials which are more or less largely 
characteristic of the latter; and as regards decomposition, it 
appears to occupy an intermediate position between it, on the 
one hand, and the hard, unaltered granite on the other. While 
carclazite also occasionally passes into petuntzite in depth, and 
more frequently in horizontal extension — and Collins states his 
belief that the latter is never found unconnected with the 
former — yet there are instances where, as for example at 
Little Treviscoe, in the parish of St. Stephen's, the china 
stone is found above an underlying mass of carclaaitey and 
were there not some specific difference in the composition of 
their constituent felspars, it is difficult to understand how the 
latter could have been decomposed, while the former remained 
unaltered or undecomposed — both being subjected to the same 
decomposing agencies, and which naturally and generally 
decompose the overlying masses first. Again, sometimes 
crystalline masses are found enclosed in the china stone, 
having the appearance and composition of yellow mica, and 
yet the figures of these masses are those of a triclinic felspar, 
lot found associated with the carclazite. Occasionally, too, 

vstals of undecomposed or partially decomposed felspars of 
•rent species occur in the " stone." Seen at a little distance, 
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there is little difference in the appearance of petuntzite and 
carclazite, and in Professor Sedgwick's description of the 
district where they chiefly occur,^ it is evident that he mis- 
understood what he saw, and confounded the two ; for, speaking 
of the decomposed granite, he says : " On a near examination it 
is found soft enough to be cut with a spade, and it is in that 
state packed up and exported to the potteries. In other pits 
on the same moor the rock is broken down by mechanical force, 
and a running stream of water is made to pass through the 
fragments, the beautiful white china clay resulting from this 
process." Collins, in his monograph already quoted, says that 
Dr. Fitton, who visited Cornwall in 1814, observed the facts 
somewhat more accurately than Professor Sedgwick, for he 
observed that most china clay works there had a stone quarry, 
and the "stone" is often so hard as to require wedging or 
blasting in quarrying it, the hardest being generally preferred 
as easiest for conveyance. 2 If it is taken a fathom or so from 
the surface, where it is quite solid, it is stained with an 
abundance of greenish spots — probably of fluor spar — a peculi- 
arity which was noted in the Chinese petuntze by the Jesuit 
Father d'Entrecolles, who, when writing on Chinese potting 
materials in 1712, stated that such stones as had most of these 
greenish spots were the most proper for the preparation of the 
glaze ; and Mr. Worth, in a paper on " William Cookworthy and 
the Plymouth China Factory," ^ says : " I believe this remark is 
just, as I know that such stones are the most easily vitriable, 
and that a vein of it in Tregonning Hill, in the parish of 
Germoe, is so much so, that it makes an excellent glaze without 
any addition of vitrescent ingredients." 

The discovery of china stone in England, and its first 
employment for potting purposes there, is universally credited 

* Vide Cambridge Philosophical Transactions^ vol. i. pp. 404-6. 

' Vide AnncUs of Philosfxphy^ 1814, vol. iii. p. 181. 

' Transactions qf the Devonshire Association, July 1876. 
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to Mr. William Cookworthy, a member of the Society of 
Friends. 

He was born in Kingsbridge, in South Devon, on 12tli April 
1705, and established a pottery at Plymouth in 1733, in which 
he must at first have made only common earthenware, or other- 
wise have imported china clay from the Continent. He 
appears to have commenced a search for porcelain clay and 
china stone in England, in 1745, in consequence of his atten- 
tion having been directed to these materials by an American, 
who submitted to him specimens of both which had been found 
in Virginia, and also of porcelain made from them. After a 
long personal search for similar materials, during which he 
rode over large tracts of Devonshire and Cornwall, his perse- 
verance was rewarded by their discovery in the latter county. 
It has been said that Cookworthy first discovered petuntzite in 
the stones of the tower of St. Columb's Church, which was 
built of the " stone " from St. Stephen's, and that he identified 
it as similar to that shown to him by the American. His own 
account of it is, however, given in a letter of date 30th May 
1745, quoted by Mr. Worth, in which he mentions having 
seen the specimens brought by an American from Virginia, and 
which he considered identical with the Chinese porcelain 
materials, specimens of which had been brought to Europe in 
1712. He stated that "he first discovered the china stone 
in Tregonning Hill," and described it as "composed of small 
pellucid gravel (quartz) and a whitish material, which indeed 
is caulin (kaolin) petrified (evidently the partially-decomposed 
felspar), and as the caulin of Tregonning Hill hath abundance 
of mica in it, this stone hath it also." Then he goes on to 
describe the greenish spots in it, and its vitrescent qualities, as 
already mentioned above. Ho further mentions having chiefly 
employed the " stone " from Tregonning Hill in his factory, 
but that he had lately discovered that in the neighbourhood of 
St. Stephen's in Cornwall there were immense quantities of 
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both the caulin and the petuntze, which he believed might be 
more commodiously and advantageously wrought than those 
of Tregonning Hill, and by experiments he had made with 
them, he found "they produced a much whiter body, and 
do not shrink by far so much in baking, nor take stains 
80 readily by the fire." "The parish of St. Dennis, too," he 
believed, "contained both these materials in plenty." "I 
know," he adds, " two quarries of the * stone,' one just above 
St. Stephen's (Church Town), the other, called Caluggas, 
somewhat more than a mile from it, appears to have the finer 
'stone.'" 

In the specifications for a patent for the employment of the 
china stone and clay in the manufacture of porcelain, by 
Cookworthy, granted in 1755, and renewed in 1768, he claims 
the discovery of both in England, as his own, and calls the 
stone grovoan and moor-stone, and the clay growan-clay. 

The china stone requires but'Uttle preparation for market. 
The overburden is removed, and the stone roughly quarried, 
and where the rock is traversed by numerous joints, which it 
generally is, this is easily effected and usually without blasting, 
which is, however, sometimes necessary. Very few of the pits 
or quarries are worked to any great depth, seldom more than 
10 or 12 fathoms, as the upper stone is worked at much 
less cost than the imderlying, and few of the pits have any 
facilities for deep drainage by adit levels. The joints of the 
"stone" are usually discoloured by green vegetable stains, 
brown ones, due to oxide of iron, or black ones, due to oxide 
of manganese. The stones are dressed by chipping with an 
axe, by which they are freed from most of these stains, and in 
the large potteries (or in the flint mills which supply it ground, 
in the liquid or dried state, to the smaller factories), it is finely 
ground in water to the consistency of cream, and mixed in due 
proportions with the flint and clay slips for the various bodies 
for which it is now so generally employed. 
9 



I30 Potting Materials 

From the following analysis of Tsuji-chu-chiy a Japanese 
porcelain stone — 

Silica 80-672 

Alumina 16-174 

Soda 1-799 

Potash -569 

Magnesia *102 

Ferrous oxide '684 

Manganese trace 

100-000 

it will be noticed, by a comparison of it with the analyses of 
china stone, that while it has a larger percentage of silica, it 
is deficient in the alkalies, having 2*368 of soda and potash 
combined, whereas the average of these in the three analyses 
there given is 7*413. This is doubtless the reason why the 
Oriental porcelain manufacturers have to add a flux of lime 
and potash to their groimd petuntzite, as mentioned in the 
former part of this chapter. 

It may be mentioned that while only 10 per cent, or so of 
the china clay of Cornwall is exported for employment in 
potting, the whole of the china stone exported is solely for 
that purpose. 
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nologry of Soap-maklns:.— VIII., Glycerino in Soap Lyes.— IX., Laying: out a Soap 
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Press Opinions. 

"^Tliis is » verj" %uluable book, translitcd from the German, discussing in detail ants 
nnd anii-cntTDftive fiKaints." — Hrslfsh Menurw 

"Will be of |{reat »ervt«: to paint manufacturers, enij^ineerlng contractora, ironfounder», 
shiphLiilders and others." — Rnffincar and Iron Trada Aiivttiixtr, 

"^Thm book before us deal« with the subject in a manner at once practical and scientific, and 
i» well worthy of the attention of all builders, arcbitects and engineer*," — The fiuitder, 

"The book is very rejidahle and full of \TJilmible informatfon, and bearing; In mind the 
importance of the subject treated^ it is one which engincf:rs \s ill be Avell advined to procur'e at 
an early date."— /n'flt/i.tn EnaimeK 

"The author )^oes fully into his subject, and the translator has been successful in repro- 
ducing in another bngua^^e what he has to say^. There are given in the text numei 
illustrations of the rusting of iron, prepared in the course of a series of personal cxperim 
on the f-orm:itinji of ruKt/'— /oT(j«a/ of Qas Lighting. 

"This work is a very elatiorate unJ useful record of the various phenomena in connect?* 
with th** corrosicm of iron and its protection against corrosion. , . * The book is an exceed- 
ingly useful record of what has been done in connection with iron preservation, and wilJ 
undtsubtedly pruvt: to be t»f much value to railway engineers, Khipo\%-nerST etc/' — Fairplay. 

" Herr And*>H' bftok, written pureliy from a scuentiHc standpoint, will be particularly useful 
to Tpun manufac'urerst shipbuilders and shipowners. . . . The hook i$ beautifully printed on 
good paper, and its appearance doe* credit to the publishers: the work of translation has been 
remarkably well done, the language bearing none of those irritating traces of Teutonism which 
disfigure so many Bnglish versions of Gernnan technical ^^orks." — Tht Ironnuini^cf. 

"This knov-i ledge is conveyed with characteristic tlerman thoroughness in thus useful work 
of Herr Andt's, m hich loses n4*thTng of clearness in Mr. Salter's excellent translation. The 
causes of rust formation are examined, the proper methods of cteansin)* the irf»nwork detailed, 
and the constitution and application of suitable preventative coverings explained. . . . The 
book is a welcome contribution to technological literature, and will he found worthy of the 
careful study of all who are professionally engaged in the arrangement or superintendence of 
the class of work dealt with." — Western Ihn'ly Mercury. 

"The author eJcpblns the nature of rust and its form atit^n, and the text is ilfustrated from 
about fifty photographs. An immense amount of carefully arranged information folkn<.sas to 
the best methods of applying anti-corrosive substances and the various pigments most effi- 
cacious for use under all circumstances. The author has evidently thoroughly investigated and 
manteretl the nuhject of iron corrosion, its cause and its prevention ; and we regard his book as 
of the greatest importance to bridge-builders and makers and users of structural iron 
steek The hfiuk is illustrated throughout and is admirably indexed and arranged." — Iron 
Ste^;l Trades Journal. 

*' It is of the utmost importance to have reliable information on the various so-catted in 
lible anti-corrosive paints which flood the market, :md the large experience which evidently had 
been gained by the author in relation to the subject enables htm to present in the work under 
notice an important contribution towTards the solution of the problem involved, which is bound 
to prove extremely serviceable not only to paint manufacturers, but to engineers^ contractors, 
ironfounders, shipbuilders and others. The subject is. thoroughly dealt with in all its various 
phases, and the vast fund of information afforded not only regarding rust formation and its 
prevention, but in reference to patnts, varnishes, oils and pigments generally, should prove very 
valuable to the large class interested, while additional importance is giv^n to the book *-'- '*^' 
numerous illustrations which were prepared by the autht>r in the course of a series of 
experiments on the formation of rust."— ZiioYj^/cr.v" Reporter. 
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Separating I^roducts, Tre;itin^f Crude Shale Oil, Refining Shale Oil^ Shak" Oil Stills^ Shale 
Naphtha Rurnin^ Oils, Lubricating Oils, Wax,— IV., petroleum. Occurrence, Geology* Ori^inf 
Composition, K\ traction, Ki^Hning, Petroleum Stills, Petrotcuni Products, Cylinder Oils, 
HuKiiian Pyiroleum, Dtf blooming Mineral Oils^— ^V., Veg-etatile and Animal Oils. Intro- 
duction, Cliemical Composition of Oils and Fats, Fatty Acids. Gtycerine, Kxtraction of Animal 
and Vegetiiblt; Fats and Oils, Animal Oils, Vcgttahlc (Jits, Kendt-rin^, Pressing, RcBning, 
Bleacbing. Talloiv, Tallow Oif, Lard Oil, Neatsfoot Oil. Palm Oil, Palm Nut Oil, CoLOiinut 
Oil, CaKtoir Oil, Olive t)il. Rape and Colza Oils, Arnchiit Oil, NitJtrr Seed Oil, Sperm Oila, 
Whale Oil. Seiil t>il, Hrown Oils Lardinc. Thickened R;ipe Oil.— VL. Testing and Adultera- 
tion of Oils, Specific Ciravit\ , Alkali Teats, Sulphuric Acid rt-ftts,. Free Acids in Oils, Vis- 
cosity Tests, Flash and Fire 'fests, Evaporation Tests. Iodine and Bromide Te»ta, Fiaidin 
Teflt, Melting Point of Fat, Testing Alachines.— VIl,, Lubricattngf Greases. Rosin Oil. 
Anthracene Oil, Making ( incases, Testfnj^ and Analysis of Cireases. — VI I L, Lubrication. 
Friction and Lubrication, Lubricant, Lubrication of Ordinary Machinery, Spont.mtr»u?^ Com- 
bustion of OiK Stainless Oils, Luhricatfnn of I-ngine Cylinders, Cyh'nder Oils. — Appendices. 
A. Table of Baumc's Hydrometer — B, Table o^f Thermometric Degrees — C. Tahle of $t>ecific 
GravitifrH of Oils— Index. 



Press OpinlonSi 

*■ The booti is well printed, and is a crifdit abke to author, printer-and publi»her."-^Tc4'/>7e 
Mercury. 

" It will be a x-aluabic addition to tbe technical librsirjof every steam usier's cstabtishmenti" 
— Machim-ty i\tiftk(L 

"Mr. Hurst has in this work suppliied a practical treatise which shoutd prove of especial 
value to oil dealens, and also, though in a less degrtre, to oil users/" — /c iif(7i Mttnii/nctiifcr* 

*' This is a clear and concise treatment of the method of manufacturing and refining lubri- 
^dng oSIk. . . ^ The book is one h hich ia well worthy the attention of readers who are users 
of oil." — Tf.vtilf Rccordi'v, 

'^ We have no hesitation in saying that in our opinion this, bonk ought to he very u.^eful to 
all those who are interested in oils. Avhether as manufacturers or users of lubricanti;, or to 
those chemists or engineers whose duty h may he to report upon the suitability of the same 
for any particular class of work/' — Etti^Jnt't't, 

" The author is widely known and highly respected as an authority on the chemistry of tiils 
and the technics of lubriciititm, and it is safe tt> say that no work of similar interest or equal 
vailue to the general oil-selling and consuming public haa heretofore appeared in the Knglish 
language," — />rif£,fs, Oila and Paints^ IJ,S,A» 

*' This valuable and useful work, which is both scientific and practical, haa been written 
with u view o-f supplying those who deal in and use tnls, etc, for the purpose of lubrication, 
with some information respecting the special properties of the vairio us products lAhiich cause 
these various oils tn be of value as lubricantm," — Tmin^tn'cs and Iron^^ 

•* A mere glance at the table of contents is sufficient to show ho^" ^^uVv^iMB, '«^ ^Jmjl ^y.y^«^.v^L^s.vc«v 
to wbjch these materiiils have to be ayrpVied, V^ov, nwicVv Vt\ovvVt^?#^ "vi t^.q^wt^^ \w ^Cwt '**^^'^<n^^ 
afihe ritiht kind for each particular purpose, and W^vs V>>i v^^^^^f^ vA tm^vo.Tit ^^t wMvvaNwsv-^A^ 
wthe recfuhitv quulitien are obtained in csich caive." — ^Manchc^ttr Qv""'^*'**^ ^ 
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THE MANUFACTURE OF VARNISHES, OIL RE- 
FINING AND BOILING, AND KINDRED INDUS- 
TRIES. Describing the Manufacture of Spirit Varnishes 
and Oil Varnishes ; Raw Materials : Resins, Solvents and Colouring 
Principles; Drying Oils: their Properties, Applications and Prepara- 
tion by both Hot and Cold Processes ; Manufacture, Employment and 
Testing of Different Varnishes. Translated from the French of Ach. 
LiVACHE, Ingenieur Civil des Mines. Greatly Extended and Adapted 
to English Practice, with numerous Original Recipes. By John 
Geddes McIntosh, Lecturer on Oils, Colours and Varnishes, Regent 
Street Polytechnic. Twenty-seven Illustrations. 400 pp. 1899. 
Price 12s. 6d. ; India and Colonies, 13s. 6d. ; Other Countries, 15s.; 
strictly net, post free. 

Contents. 

1. r<esins : (lum Resins, Oleo Resins and Balsams, Commercial Varieties, Source, CoUeo 
tion, Characteristics, Chemical Properties, Physical Properties, Hardness, AdulterationSi 
Appropriate Solvents, Special Treatment, Special Use. — II. Solvents: Natural, Artificial, 
Manufacture, Storajje, Special Use. — III. Colouring : Principles, (1) Vegetable, (2) Coal Tar, 
(3) Coloured Resmates, (4) Coloured Oleates and Linoleates. — Gum Running : Furnaces, 
Bridges, Flues, Chimney Shafts, Melting Pots, Condensers, Boiling or Mixing Pans, Copper 
Vessels, Iron Vessels (Cast), Iron Vessels (Wrought), Iron Vessels (Silvered), Iron Vessels 
(Fnamelled), Steam Superheated Plant, Hot-air Plant.— Spirit Varnish Manufacture: Cold 
Solution Plant, Mechanical Agitators, Hot Solution Plant, Jacketted Pans, Mechanical 
\gitators, Clarification and Filtration, Bleaching Plant, Storage Plant. — Manufacture, Char- 
acteristics and Uses of the Spirit Varnishes yielded by : Amber, Copal, Dammar, Shellac, 
Mastic, Sundaruc, Rosin, Asphalt, India Rubber, Gutta Percha, Collodion, Celluloid, Resin- 
ates, Oleates.— Manufacture of Varnish Stains. — Manufacture of Lacquers. — Manufacture of 
Spirit Hnamels. — Analysis of Spirit Varnishes. — Physical and Chemical Constants of Resins. 
— Table of Solubility of Resins in different Menstrua. — Systematic qualitative Analysis of 
Resins, Hirschop's tables. — Drying Oils: Oil Crushing Plant, Oil Extraction Plant, Individual 
Oils, Special Treatment of Linseed Oil, Poppyseed Oil, Walnut Oil, Hempseed Oil, Llamantia 
Oil, Japanese Wood Oil, (kirjun Balsam, Climatic Influence on Seed and Oil. — Oil Refining 
Processes, Thenard's, Liebig's, Filtration, Storage, Old Tanked Oil. — Oil Boiling : Fire Boil- 
ng Plant, Steam Boiling Plant, Hot-Air Plant, Air Pumps, Mechanical Agitators, Vincent's 
Process, Hadfield's Patent, Storer's Patent, Walton's Processes, Continental Processes, Pale 
Boiled Oil, Double Boiled Oil, Hartley and Blenkinsop's Process. — Driers: Manufacture, 
Special Individual Use of (I) Litharge, (2) Sugar of Lead, (3) Red Lead, (4) Lead Borate, 
(5) Lead Linoleate, (6) Lead Resinate, (7) Black Oxide of Manganese, (8) Manganese Acetate, 
(9) Manganese Borate, (10) Manganese Resinate, (11) Manganese Linoleate, Mixed Resinates 
and Linoleates, Manganese and Lead, Zinc Sulphate, Terebine, Liquid Driers. — Solidified 
Boiled Oil. — Manufacture of Linoleum. — Manufacture of India Rubber Substitutes.— Printing 
Ink Manufacture — Lithographic Ink Manufacture. — Manufacture of Oil Varnishes. — Running 
and Special Treatment of Amber, Copal, Kauri, Manilla. — Addition of Oil to Resin. — Addition 
of Hesin to Oil. — Mixed Processes. — Solution in Cold of previously Fused Resin.- Dissolving 
Resins in Oil, etc., under pressure. —Filtration. — Clarification. — Storage. — Ageing. — Coach- 
makers' Varnishes and Japans.— Oak Varnishes. — Japanners' Stoving Varnishes. — Japanners* 
Ciold Si/e. — Brunswick Black. — Various Oil Varnishes. — Oil-Varnisn Stains. — Varnishes for 
'• Knamels ". - India Rubber Varnishes. — Varnishes Analysis : Processes, Matching. — Faults in 
Varnishes: Cause, Prevention. — Experiments and Exercises. 

Press Opinions. 

•'There is no questi(>n that this is a useful book." — Chemist ami Druggist. 

" The different formulae which are quoted appear to be far more ' practical ' than such as 
are usually to be found in text-books ; and assuming that the original was published two or 
three years ago, and was only slightly behindhand in its information, the present volume gives 
a fair insight into the position of the varnish industry." — The Ironmonger. 

Letter from the Teacher of a Technical Class. 

"As a teacher I have often been consulted as to the best work on Varnish Manufacture 

! kindred industries, and have been at a loss in recommending a really practical one. It is 

~*ore with pleasure that I can now testify as to the merits of the book on these subjects 

ivache and J. G. Mcintosh recently published by Messrs. Scott, Greenwood & Co. In 

'on no varnish maker ought to be without it ; moreover, it is the best text-book that 

nut into the hands of trade students or beginners. It has also the merits of being 

V up-to-date and of possessing a remarkably comprehensive index. I can conscien- 

ommend it to my students and trade friends." — Charles Harrison, Lecturer on 

tcture of Painters' Oils, Colours and Varnishes, Borough Polytechnic, Borough 



THE MANUFACTURE OF LAKE PIGMENTS FRO 
ARTIFICIAL COLOURS. By Francis H, Jbnmson 
FJ.C* P.C-S. Sixteen Coloured Plates, showing Specimens of Eighty- 
nine Colours, specially prepared from the Recipes given in the Hook. 
136 pp. 1900, Priee 7s. 6d. ; India and Colonies, 8s. ; Other Countries, 
Ss* 6d. ; strictly net. post free. 

Contents. 

Chapters L, Introductidn.— iJ.^ The Gmop-H of rhe ArtiHcbl Co|i(urir)|i; Matters.— 11 K, Tb 
Natunf and Mlisiniputation of ArtificiaJ Colours. — IV,, Lake-ktirminu Bodies far Acid Colours,-" 
V^, Liike-lormini; Bodies' Bsisic Colimrs, — VI., Lake Bases. — \'ll., The Principles, of Lain 
Furmiition.™ \'1IL, Red Lakes.— ^ IX. + Oran^ts Yirllow. Green, Blue, Violet and Blnck Lukes,- 
X,, The Production oF Insoluble Ax.n Colours in the Form uf Pij^ments.— XL, The ileneri 
Properties of Lukes Produced froin ArtiBeial Coltiurs. — ^XIL^ Wsahing, Filtering und Fit 
i$thin|t. — XUL, Matching and Te»tin)4 Lake Pi>{ment8> — Index. 

Press Opinions. 

" ft is e\idently the result of |troton>Jed research, and tanind but prove a. vakiahle con-' 
suUinj^ iivofU to thoHe engaged m the indu?itry." — Dain Mt-ratry, 

♦*Tne hook in well written and full of just such information a& will enabk ;i youni^ man tc» 
put 'braiins" mto ht« wmrl*. The various clabwes of colnunnfj malters are carefully descnbe4j 
and the pn*ce*»* by which the lakes are pn^duced fully disiMzujised/' — Nfrthcrn Ddily i\tegtaf>h 

''This* work just itisued i« a \ery valuable treatise on the manufacture of bke pigments d 
the coal-tar series principally. The plan iidopted by the author in writin>t up the subjecd 
enables* the manufacture to be very readily understood. , . . The ^^eneral properties of lakeftl 

f produced from artiHcial colours, washing,', filtering and finishing, and matching and letitin^B 
ake pigments are well and exhaustively described, .so that no manufacturer or user of lake^ 
pigments can well afford to be without this work.' — Clwrntciil Trudcjournitl. 

'*ThJs is'undoubtedly u book u hich will ciiceiapy a very high place amongst technical works, 
and will prose of exceptional \a|ue to all whom it immediately concerns. We have nOj 
henitatpon in re«ommending it an one of the bei^t works of its class we have ever read. .\1r,d 
Jennison han set about hts task with a lucid style, and with a complete mastery of hia subjects 
. . , We do not think students ul the technicxil d^ide of the paint and colour industry caQf 
oossibly spend 7». 6d. in a more proBtabte way than by buyinj{ this publioAtioti."— /iewf^n 
^tornina Sews. 

THE TESTING AND VALUATION OF RAW MATE- 
RIALS USED IN PAINT AND COLOUR MANU- 






FACTURE, By M. \\\ .lusiis, 
Laboratories of Colour Works. 88 pp. 
Colonies, 5s. 6d. ; Other Countries, 6s. ; 



FX.S. A Book Itn- the 
191)0. Price 5s. ; India and 
strictly net, post free. 



Contents. 

Aluminium CompoundH, China Clay, Iron Com ptiunds. Potassium Compounds. Sodium' 
Compounds. Ammonium Hydrate. Aci'd.s. Chromium Compounds. Tin Compounds. Cop- 
per Compounds. Lead CVimpounds. Zinc Compounds. Manganese Comf»ounds. Afsemc 
Compounds. Antimony Compounds, Calcium Cowp<Junds. Barium Compounds. Cadmium 
Compounds, Mtrcury' Compttundsi Ultramarine. Cobalt and Carbon Compounds, Oil* ] 
Index. 

Press Opinions. 

•*ThoMj{h this excellent little work can appeul only Ut a limited class, the cheniist)^ in oolouf j 
workft, >-et it wilt appeal to thetn very strongly indeed, for it will put them on the track ol J 
short, rapid ariil yet approximately, accurate methodfi of tenting the comparative value of I 
competing ^4amples of raw material used in paint and colour manufacture." — S\*tth firfti'ih \ 
Oitiiy ShiiL 

**Thin little text-book is intended to supplement the larger and more comprehensive viorks 
on the subject, and it embodies the result of Mr. Jones' experimcntii and experience«, extend^ 
fig over a long period, ft gt\es. under -ieparrtte headings, the principal ingredients and im- 
purities found in the r.iw m.iternils, and is a handy work (if reference for ascertaining what i* 
valuable or detrimental in the s;imple under exarnination." — Hlackhutn Times, 

*^ There is no attempt at literary adornment nor straining after literary effect, but the 
le9tu»fi«are in^piirted in simple and concise Tan^^uage. This is just what a text-book should j 
|>e- . . • The tn'atise is cvrtainlv most useful, and bears internal evidence of l^eing the result* j 
ol iictuat work in a husy manufactory and not of ephemeral cramming in a technicj*! school. J 
The cbiiptcr arrangement is go«*d, the index siUisfactory, and the book is altogether one which | 
iiAi ch«nu&t iihoiiU k^cp ha accessible to hi» crucibleA and filter oAper^'—Mttin-heJiUrj 
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THE CHEMISTRY OF ESSENTIAL OILS AND ARTI- 
FICIAL PERFUMES. By Ernest J. Parry, B.Sc. 
(Lond), F.I.C., F.C.S. Illustrated with Twenty Engravings. 400 pp. 
1899. Price 12s. 6d. ; India and Colonies, 13s. 6d. ; Other Countries, 
15s. ; strictly net, post free. 

Contents. 

Chapters I., The General Properties of Essential Oils.— II., Compounds occurring 
In Essential Oils.— III., The Preparation of Essential Oils.— IV.. The Analysis of 
Essential Oils.— V., Systematic Study of the Essential Oils.— VI., Terpeneleas Oils.— 
VII., The Chemistry of Artificial Perfumes.— Appendix : Table of Constants. 

Press Opinions. 

"There can be no doubt that the publication will take a high place in the list of scientific 
text-books." — London Arf^ns. 

" We can heartily recommend this volume to all interested in the subject of essential oils 
from the scientific or the commercial standpoint." — British and Colonial Druggist. 

" Mr. Parry has done good service in carefully collecting and marshalling the results of the 
numerous researches published in various parts of the world." — Pharmaceutical Journal. 

" A most useful appendix is inserted, giving a table of constants for the more important 
essential oils. . . . This, in itself, is of sufficient importance and use to warrant the publication 
of the book, and, added to the very complete classification and consideration of the essential oils 
which precedes it, the volume becomes of great value to all interested." — Glasgow Herald. 

" At various times monographs have been printed by individual workers, but it may safely 
be said that Mr. Parry is the first in these latter days to deal with the subject in an adequate 
manner. His book is well conceived and well written. . . . He is known to have sound practi- 
cal experience in analytical methods, and he has apparently taken pains to make himself au fait 
with the commercial aspects of the subject." — Chemist and Drug f^ist. 

" Mr. Parry's reputation as a scientist is fully established, and we can therefore accept any 
work emanating from his pen as being of the greatest practical value. We have perused the 
work before us with much care, and are convinced that the contents will be found most service- 
able and its publication most opportune. . . . He avoids unnecessary details, but includes 
everything that is essential to systematic treatment, while he attempts no more ' than to give 
an outline of the principles involved". . . . We congratulate Mr. Parry on the scientific value 
of his work, and hope that if the progress of the colonies in the manufacture of essential oils 
and perfumes equals what we are justified in expecting, it will become an Australian hand-book, 
everywhere appreciated." — The Australian Brewers' Journal. 

DRYING OILS, BOILED OIL AND SOLID AND 
LIQUID DRIERS. By L. E. Andes. A Practical Work 
for Manufacturers of Oils, Varnishes, Printing Inks, Oilcloth and Lino- 
leum, Oilcakes, Paints, etc. Expressly Written for this Series of Special 
Technical Books, and the Publishers hold the Copyright for English and 
Foreign Editions. Forty-two Illustrations. 360 pp. 1901. Demy 8vo. 
Price 12s. 6d. ; India and Colonies, 13s. 6d. ; Other Countries, 15s. 

Contents. 

Chapters I., General Chemical and Physical Properties of the Drying Oils; Cause of the 
Drying Property ; Absorption of Oxygen ; Behaviour towards Metallic Oxides, etc. — II., The 
Properties of and Methods for obtaining the Drying Oils. — III., Production of the Drying Oils 
by Expression and Extraction; Kefining and Bleaching; Oil Cakes and Meal; The R^ning 
and Bleaching of the Drying Oils ; The Bleaching of Linseed Oil.— IV., The Manufacture of 
Boiled Oil; The Preparation of Drying Oils for Use in the Grinding of Paints and Artists* 
Colours and in the Manufacture of Varnishes by Heating over a Fire or by Steam, by the Cold 
Process, by the Action of Air, and by Means of the Electric Current; The Driers used in 
Boiling Linseed Oil; The Manufacture of Boiled Oil and the Apparatus therefor ; Livache's 
Process for Preparing a Good Drying Oil and its Practical Application.— V., The Preparation 
n Varnishes for Letterpress, Lithographic and Copperplate Printing, for Oilcloth ancl Water- 
roof Fabrics: The Manufacture of Thickened Linseed Oil, Burnt Oil, Stand Oil by Fire Heat, 
iperheated Steam, and by a Current of Air.— VI., Behaviour of the Drying Oils and Boiled 
s towards Atmospheric Influences, Water, Acids and Alkalies,— VII., Boiled Oil Substitutes. 
'*!., The Manufacture of Solid and Liquid Driers from Linseed Oil and Rosin; Linolic 
"Compounds of the Driers.— IX., The Adulteration and Examination of the Drying Oils 
•iled Oil. 

? AND OLUE TEST1155G. ^y ^x^v3^\. Rvv^^kv., 0,Sc. 
t, RI.C, Fourteen Engravings. \U pp. \^Wi. Vt\c«. \^%. <oA..n 
! and Colonies, lis. ; Other Countries, \*is.\ sit\c\.\^ w^\., po%x Vc^^. 
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^^^^^^^^^^^^^ Contents. ^^^^^^^^^^^^^ 

LChaprersl., Constitution and Properties: DL-timcirmA and Sources, {jt^lutine, ChonJrin 
Id AHicd liijdie^, Physicuil untl Cliemical l-^ruptTties, Classification, Grade-s and Comnnyrcial 
hHetiesi.—II.. Raw Materials and Manufacture: Glue Stoclc, Lining, Extractluti, Washinj 
id Cianfylnfj, Filter Presses, W'uter Supply, Use nir Alkalies Action of IJ^tctcn;^ and 
ptiseptjcii, Variiiu<5 Priice-sKCri, CJeiniHin^, Forminj{, Drying, Crunhing, etc., Siicondury Pro- 
tects^ — HI,, Vabs of Qlue : StlcLtion and Prtparatitm '(or Use, Carpentry, Veneerint; 
|ipcr-M;ikin|^, li^n^lthindin^;, Printing RoHec*, Hectfjjtjriiphs, Malch MaLnuFiicture, Sandpaper, 
tc., Suhstitiitfs if>r tuhei* AUteri.da. ArnHci;i] Leather and Caoutchouc— IV., Qelatine : 
bneral Characters, Liquid Gelatine, Photoj>ir;iphic Uses, Sixii, Tiinno-, Chrome and Fornfio- 
blatine. Artificial Silk, Cements, Pneumatic Tyrc-^, Culinary, ^iei^r lixtracts, L^inxtass, MeJi- 
\a»\ and other Uses, liactenoloRy. — V'., CjluG Testing : Review of ProccAiie&, Cheinicai; 
hcutninsitiont Adulteration, Physical TcKts, Valuation of Raw Materials.— VL, Commercial' 

y Press Opinions. 

\ '*This work is t»f the highest technical chamcter, and j^ives not only a full an J practicsl ac- 
^nt of the ra\i' mnteriah and manuf:^icture of glues, ijelatines and simitar Kuh^tatice^, but 
[ves many hints and information on the us« of such suhstjuicea in veneering, carpentry and 
tony vither purposes. Many te^td are given for glue In different stages of the progre*?i of ita. 
Unufacture, and the cinmmcrcial value of a commodity so much in general use is esemplifiei 
V Kt;itiAtic4 und figures. It is certainly a valuahie treatis;; upon an article for which very 
Etie literature in any form has previously been obtainable." — Curfuntcr and Huitder. 
f ** fitiokfi an the art of glue makmg are more than usually (tearce^ and ui^ers of that articlejii 
I welf aifi th ^ae who may be tt^mpted to embark in the industry, should therefore weJcome' 
li$} hm/rf by fir. Samuel Rideal, a Fellow of the Institute of Chemistry, and a leading authority. 
I this boctk he has collected the more important facts connected with the manufacture of glue 
p4 allied products, and stated the experience he haet gained in examining variou<^ commercial 
||imples during the past ten years. . , , Dr. KidearN< book must be regarded as a vatuahle con- 
tvbut ion to other technical literature, which manufacturers, merchants and uners may stud; 
|ijth prciHt.'*— /Jn/i5^i I raiU Jfmmiti. 

y "Thi* volume is the latent addition to the exceHent series of Kpecial technical wrirks Uif 
lanufucturer^and professional and commercial men issued by the well-knoMn publishers ul 
Sj^c CHI and Cotiuirman'a Jt^urnnt. The volume in every way fully maintains the hik(h standard 
^excellence of the whole series, and deals with the subject oF glue making and glue testing in 
Ithirroughly exhaustive manner. Chapters are given on the constitution and properties, and' 
|w material land manufacture, and of the uses of glue, and in thi* latter respect it wdl doubtle^ 
p information to many readers to learn to what extent glue enters into the manufacture uf 
Iwny commercial product!* not apparently associated with glue. lishausti'^'e chapterK i»n the 
|h3cess4c-H and methods of glue tc^ting^ and on its commercial aspect$», complete this useful and 
^st carefully prepared volume." — Carriage liSHilders' Journat. J 

TECHNOLOGY OF PETROLEUM i Oil Fielus ot tlie^ 

World — The ir History, Geojinipliy and Gc*)lo|»y — Anaual Production 
and Dt'vcl«»pmt-nt— Oil well Drinin;^^— TratisfH>rt. By Henry Neu- 
BERGER and Henry Noalhat. Tr:mslatcd from the French by J, G.| 
Mcl\rc>sif. S40 pp. Illustrations, Maps iind PlaLes. [ht th^PrfiS.t 

Contents. 

I Part L, Study (»f the Petroliferous Strut* -Chapter* L. Petroleum— Dcfiniti*m.— H,i 
the tJene-iis cf- Origin of i^etrolcum. IIL, The Oil Fields of tluEicia, their History-. — IV-,-, 
mysical Geography and Geology of the Cjaliciun Oil Fields,— V,, Practical Notes on Galician 
Hind L:tw — liconomic Hints on \V%>rking»etc. — VL, Roumania HiJitory, Geography, Geology. . 
tVlL, Pctr.deum in Russia— History.-VlII,, Russian Petroleum trro*/i*«Wtv/|— Geography dful^ 
leology oF the Caucasian Oil Fields, --IX*. Rustsian Petroleum (t>itHfr>rHfcO-~X., The Secnndar^ 
ill Fields of Hurtipe, Northern Germany, Alsace, Italy, etc.— XL, Petroleum in France,— XI I*|J 
letruteum in Asia— Transcaspian and Turkestan Territory — Turkestan— Persia -fJritij*!: 
ndiia and Burma h—Hntish Burmah or Lower Burmah— China— Chinese Tii^bet Japan 
i'ormosa and Saghulien.- XIIL. Petroleum in Oceania Sumatra, Ja\'a, Borneo— l»lc i 
Ninof- Philippine Isles— New Zealand,— XIV., The United States of America- Hintory.-^ 
tV., Physical Geology and Geography of the L'nited States Oil Fields.— XVL, Canadian an 
■Ker Niifth American Oil Fields. —XVI L, Economic Data of Work in North America 
LVIIL. Petroleum m the We*t Indies and South America,- XIX-, Petroleum in the Frcnc 
feltmit». 
I Part IL, BxCAvatfons.— Chapter XX., Haf*d Excavation or Hand Digging of Oil Wells. 

Part ML, Methods of Borinff. Chapters XXL, Methods of Oil-well DriHing or Boring 
t-XXir,, B4»ring Oil Wells v^iih the Rope -XXI IL. Drilling with R>gid Hods and a Free-fall- 
iHbiun System. — XXIV.. Free-fall Drilling by Steam Power.— XXV., Od-wcJI Drilling by ih 
Sttitadian System, -XXV L, Drillmg Oil Wella on the Combined System.—XXVIL, CofI 
■ir^ikon between the Combined Fauck Systvrrt and ihe Ciinadian,— XXVIIL, The Amertca 
b>||#in - . < I > r J I ( r i L %. i H , H M K% M 1. \ N: I \ , , H V ^VraM^NC Witvo^ V4 \Vft \>rvt VixAS \s^ V^.-a.T«!v ut 
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Part IV., Accidents. —Chapters XXXII., Boring Accidents— Methods of preventing them 
— Methods of remedying them.— XXXIII., Explosives and the use of the "Torpedo" Leviga- 
tion.— XXXIV., Storing and Transport of Petroleum,— XXXV., General Advice— Prospecting, 
Management and carrying on of Petroleum Boring Operations. 

Part v., General Data. — Customary Formulae. — Memento. Practical Part. General 
Data bearing on Petroleum. — Glossary of Technical Terms used in the Petroleum Industry.— 
Index. 

A DICTIONARY OF CHEMICALS AND RAW PRO- 
DUCTS USED IN THE MANUFACTURE OF 
PAINTS, COLOURS, VARNISHES AND ALLIED 
PREPARATIONS. By George H. Hurst, F.C.S. Demy 

8vo. 380 pp. 1901. Price 7s. 6d. ; India and Colonies, 8s.; Other 
Countries, 8s. 6d. ; strictly net, post free. 

Contents. 

The names of the Chemicals and Raw Products are arranged in alphabetical order, and 
the description of each varies in length from half to eight pages. The following are some of 
the articles described and explained : Acetates — Acetic Acid — Acidimetry — Alcohol — Alum — 
Ammonia — Amber— Animi — Arsenic— Beeswax — Benzol — Bichromates of Potash and Soda — 
Bleaching Powder — Bone Black — Boric Acid — Brunswick Green — Cadmium Yellow — Car- 
bonates-Carmine — Curnauba Wax — Caustic Potash and Soda — Chrome Colours — Clay — Coal 
Tar Colours — Copal— Dammar — Drying Oils — Emerald Green — Gamlx^e — Glue — Glycerine — 
Gums -Gypsum-Indian Red — Japanese Lacquer — Lac — Lakes — Lamp Black — Lead Com- 
pounds Linseed Oil —Magnesia— Manganese Compounds — Mica — Nitric Acid^-Ochres — 
Orange Lead -Orr's White— Paraffin— Prussian Blue — Rosin Oil — Sepia — Sienna — Smalts — 
Sodium Carbonate -Sublimed White Lead — Sulphuric Acid — Terra Verte — Testmg Pigments 
— Turpentine — Ultramarine— Umbers — Vermilionettes — White Lead — Whiting — Zinc Com- 
pounds. — Appendix : Comparison of Baume Hydrometer and Specific Gravity for Liquids 
Lighter than Water — Hydrometer Table for Liquids Heavier than Water — Comparison of 
Temperature Degrees — Tables for Converting French Metric Weights and Measures into 
English — Table of the Elements — etc., etc. — Copious Index. 

PURE AIR, OZONE AND WATER. A Practical Treatise 
of their Utilisation and Value in Oil, Grease, Soap, Paint, Glue and 
other Industries. By W. B. Cowell. Twelve Illustrations. 1900. 
Price 5s. ; India and Colonies, 5s. 6d. ; Other Countries, 6s. ; strictly 
net, post free. 

Contents. 

Chapters I., Atmospheric Air; Lifting of Liquids; Suction Process; Preparing Blown Oils; 
Preparing Siccative Drying Oils. — II., Compressed Air; Whitewash. — III., Liquid Air; Retro- 
cession. -IV., PuriHcation of Water; Water Hardness. — V., Fleshings and Bones. — VI., Ozon- 
ised Air in the Bleaching and Deodorising of Fats, Glues, etc. ; Bleaching Textile Fibres. — 
Appendix: Air and (jases ; Pressure of Air at Various Temperatures : Fuel; Table of Com- 
bustibles; Saving of Fuel by Heating Feed Water; Table of Solubilities of Scale Making 
.Minerals : British Thermal Units Tables; Volume of the Flow of Steam into the Atmosphere; 
Tem|)erature of Steam. -Index. 

Press Opinions. 

"This is a valuable work in little space, ... In arrangement it is a commendable work, 
and its value is increased by the index which brings the little volume to a close." — S'eiL'castle 
Daily fnuynal. 

"The book is written solely for manufacturers, who, without doubt, will find it exceedingly 
practical and useful. The volume contains an appendix wherein is given a great many tables, 
etc., which manufacturers in the trades referred to will find of inestimable value." — Blackburn 
'J lines. 

THE MANUFACTURE OP MINERAL AND LAKE 

PIGMENTS. Containing Directions for the Manufacture 
of all Artificial, Artists and Painters' Colours, Enamel, Soot and Me- 
tallic Pij^incnts. A TcKt-book for Manufacturers, Merchants, Artists 
and Painters. My Dr. Joskf Bersch. Translated from the Second 
Revi.sed Edition by Arthur C. Wright, M.A. (Oxon.), B.Sc. (Lend.), 
formerly Assistant Lecturer and Demonstrator in Chemistry at the 
Yorkshire College, Leeds. Forty-three \\\ustr2i\Aotv^. M^ ^^.., d«,\x\^ 

^vo. 1901. Price 12s. 6d. ; \t\d\a and CoVomts, \'i^. <5i^\ ^\>w« 

Countries, 15s. ; strictly net, post tree. 



^^^f Chaprersk l„ Inti^>ducririn.— IK, PhysiCM-cliemical Bebavinur of Pigments.— (M., RaiM 
^^^■Aterials Hmployed in the Man iTajli-irf of Pt|{ment^, — IV., Assistant Materials. —V., Metallia 
^^Kfim[iouriUs,— V'L, The Manuracture ot Mirteral Pitjments, — ViL, The Manufacture o/ Whitifl 
^^Kead.— VIM., Bnannel White. — FX, WaHhtnw Apparatus. -X,, Zinc White.— XI., YeElovra 
^^Btjnerat Pi^jment*,— Xlf., Chi^omts Ydluw,— Xlf J,, Lead Osidc Pigment*.— XI V., Othefi 
^^Vellow PiRments.— XV., Moi^al : fiold.— XVI.. Red .Mineral Pigments.— XVII., The Mani^ 
^Hbcture of Vermilion, -XVII L, Antimony Verm II ion.— XIX., Perric Oxjdtt Piiimtfnts.— XX.^ 
^^^pther Red Mineral Pijijment's. — XXI , Purple of Cassius.— XXI I., Blue Mineral Pigments,^*! 
^^^^Xlll., UUramarinc— XXIV,, AtanuFyctun; of Ultramarine. -XXV.f Slue Cuppur Pi^jments.^ 
^^^XXVI.. Blue Cobalt Pigments.— XXV^II., Smalts —XXVIII.. Green Mineral Pigments.— 
^KXIX.. Kmeruld Green. -XXX-» VerdisHs^-XXXl., Chromium a*ide. -XXXI L. Other 
^^^ureen Chromium Pigments,- XXXIM,, Cireen Cobalt Pigments.- XXXI V,, Green .Man- 
^^^■linvjit* Pigments, —XXXV., Compdiunded Grifen Pigment<i. —XXXVI., Vintct Mineral Pig- 
^^^ftents. — XXXVI I.. Brown Mineral Pigments. — XXXV^Ill., Brown Decomposition Products.— 
^^KXXIX.^ Blacit Pigment*, -XL., Manufacture of Stw>t Pigmitints. -XLL, Manufacture of 
^^Hpamp Black. —XLII.^ The Manufacture of Soot Black without Chambers, —XLIU,, Indiijn 
^^^■nk. — XLtV^. Knumel Colours. — XLV., Metallic Pigmtints. — XLVI.^ Bronze Pigments — 
^^^KLVIL, V^egetuble Bron/e PiKments. 

^^^■^ Pir.MKNTR OF OkOAMc Okigi\. -Chapter* XLVIII., Lukes.- XLIX., Yellow Lakes.— Li, 
^^^ped Lakes. —LL, Manufacture of Carmine. — LI l„ The Colininng Matter oF Lac— LUL, SaP; 
^B^Wjwcr I *r Carl h amine Red, — LIV'-^ Madder and it* Colouring Matters. —LV^,, ,\Lidder Lakes.- 
" LVL. Manjit (Indian Madder).— LVIl., Lichen Colouring Matter.-*,— LV 1 11,, Kcd Wood I..ake94 
— LIX., The Colouring .Matters of Sandal Wood and Other Dye Woods*,.— LX.^ Blue Lake«.- 
^^_LXL. Indigo Carmine, — LXI I., The Colouring .Matter of Log Wood, — LXIIL, Green Lake*,- 
^^KxtV.. Hrown Organic Pigments.— LXV„ Sap Colours. -LXVI., Wjter Coloitra.— LXVII 
^^^Brayonik. — LXVIIL, Confectionery Colours,— LX I X„ The Pr*:parution oT Pigments f<5f^ 
^^^Kiinting. — LXX., The Examination of Pigments.— LXXL. E.Hamination of Laltes. — ^LXXII^ 
^^^Hhe Testing of Dye-Woods,— LXXII l,,The Design oFu Colour Worki», — LXX!V, — Commcrcia 
^^^■stmes oF Pigments. —Appendix t Conversion of Metric to English Weights und Measures.-«1 
^^^Centigrade nnd Fahrenheit Thermnmeter Sc;de-^,-— Index, 



BONE PRODUCTS AND MANURES : An Account of thcl 

■ most recent Improveincnts in the Manufactut-e of Fat, Glue, Animal 
f Charcoal, Size. Gelatine and Manures, By Thomas Lamhhrt* Techni- 
cal and Consulting Chemist. Illustrated liy Twenty Flans and Diagrams. 
Demy Hvo. IfWl. Price 7s, Hd, ; India and Colonics, 8s.; Other 

■ Countries, 8s. 6d* 
I Contents. 

B Chapters L, Chemical Composition of fttjn«*— Arrangement of Factory— Crushing of Bon 
|t-Treatment ^^ ith Bennene— Bcn7.ene m Crude Fat — Analyses of Cl«iriHied Fats— Mechanic 
Klleansing uf Bone^— Animal Charcual— Tur and Ammi.miacal Liquor, Char and Guises, from] 
Hptjd quality liones— Method of Retorting the Bones — Analyses of Chars— ''Spent ' Chars 
Boojjtig of Tar and Ammoni;ica| Vapours— V'^mIuc of Nitro|^en for Cjanide of Potash— Bot 
Dll — Mjirrow Bones — Compowition ot Marrow Fat — Premier Juice -llultonM.—U.^ Propertj* 
^B Glue^ — Glutin and Chondrin— Sk(n tiluc — Liming of Skins— W'ashin^ — Boi]in}{. of Skins- 
BlariRcdtion of (ilue Liquors — Acid SteepinjiJl of Bones — Water System oF BMiTin^ Bones 
^Keam Meth<»d of Treutinj; Bones — .Nit ri»fitn in the Treated Bones^<lJue-Boilin|fi and Clarif 
Hk-Hoiuw — Plan showm^j Arrangement of Clarifying Vats — Plan shoxiinin P«situ>n of Hvap<jri 
^fcrs^ Description *if Hvapnrators i^ulphurous Acid Generator — ClariHcation of Liquors- 
Hection oF Drying-House— SpeeiHcytion of a Glue — Size — Uses and Preparaiiim iind CompiiH 
Hpn of Sire— Concentrated Size. - 11 L. Properties of Gelatine— Preparation of Skin Cfclatini 
^^W;*Khin}{ — Blenching— Boilinj^ — ^ClaHRcution — l"^vaporatii>n — Dryinj? Bone tlelatine -- S« 
Hptin)! B<mes -Crushm>{— DiH-tinUinft- Bleachinii — Boiling — Propertiesof Gliutin and Chondnn] 
KTeMtin>: tif Glues and Gchitinc*,— IV,, The L'ses of Glue, Gelatine and Si/e m Vanoi 
Hrades -Soluble and Liquid Glues— Steam and Waterproof (ilues, — V., Manures— I mportati* 
Bf Food Stuffs —Soils — Germination— Plant Life.— Vl„ Natural .Manures— Water and Nitro^ei 
^^J||Miyard Manure— Full Analysis of Farmyard .Manure— .Action on Crops— WnterClosttl 
^^^^■^^Si'wa|{e Manure — <jreen .Manures.^— ViL, Artificial Manures — B^tnes- Boiletl ar '' 
^^^Hpd Bonei* — .Vtineral Phosphates— Rnji I ish Coprolites— French and Spani*ih PhoHphonti 
HR^Ttn n und lielnian Phosphates— liasie Slaft-Guani»s Prttper— tiuano Pho»iphates, — VI 11. 
BiJnenjI Ntanures Common Salt — Pot.»sh Salts — Calcareous Manures— Prepared .Vitrrj^enoui 
■laLniirvs — Ammuniacal C^timpounds — Sodium Nitrate- Potassmm Nitrate — Organic Niir<] 
^biaiitt Matters -Shoddy Hoofs and Horns— Leather W;iLt! ''- ' V-jt— Dried Blood 
^^^^^nrmphsites — Comj.x^sition — \l;mitfiicture^Secti<»n of M, Fir'tl and tiroun< 

^^^^VJao» of M^ioore-Shi'd OiKihty of Acid Used— Mix n ' Manures— PotaJ 

^^^^^^LA^.. ' ' \ llone C*>mpound — Rni'Kovw ,. ,L.^.l4o Guano — ! 

^^^^^^Hr 'I Munure for GrasN Lands— S|>ecial Tobacco 

^^^^^^^Bk- of Mantires— Valu:;«lion of Manures. — IX^, AnaJ^ 

^MR^^Wn , Raw \^«incs— YVie^r«:-A'¥«i!k. \VvT«s.— CrvaAst^aX 

Hf HtrMi^h ' itCirA VV>tte S vv^t vW>*.v'^''»^^^*— *^>^'^ — ^ '^"^' 
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MANUFACTURE OP PAINT. By J. Cruickshank Smith, 
B.Sc. With numerous Illustrations. [In tJie Press. 

Contents. 

Part I. — Chapters I., Preparation of Raw Material. — II., Storing of Raw Material. — III., 
Testing and Valuation of Raw Material — Paint Plant and .Machinery. 

Part II.— Chapters V., The Grinding of White Lead.— VI., Grinding of White Zinc— VII., 
Grinding of other White Pigments.— VIII., Grinding of Oxide Paints. — IX., Grinding of Stain- 
ing Colours.— NL, Grinding of Black Paints. — XI., Grinding of Chemical Colours — Yellows.— 
XII., Grinding of Chemical Colours— Blues.— XIII., Grindmg Greens.— XIV., Grinding Reds. 
— XV., Grinding Lakes. — XVI., Grinding Colours in Water. — XVII., Grinding Colours in 
Turpentine. 

Part III.— Chapters XVIII., The Uses of Paint.— XIX., Testing and 'Matching Paints.— 
XX., Economic Considerations. — Index. 



THE RISKS AND DANGERS OP VARIOUS OCCUPA- 
TIONS AND THEIR PREVENTION. By Leonard 
A. Parry, M.D., B.S. (Lond.). 196 pp., demy 8vo. 1900. Price 7s. 6d. ; 
India and Colonies, 8s. ; Other Countries, 8s. 6d. ; strictly net, post free. 

Contents. 

Chapters I., Occupations which are Accompanied by the Generation and Scattering of 
Abnormal Quantities of Dust. — II., Trades in which there is Danger of Metallic Poisoning. — 
III., Certain Chemical Trades, — I \'., Some Miscellaneous Occupations. — V., Trades in which 
Various Poisonous Vapours are Inhaled. — VI., General Hygienic Considerations. — Index. 

This book contains valuable information for the following trades — Aerated Water Manu- 
facture, Alkali Manufacture, Aniline Manufacture, Barometer Alaking, Brass Founders, Bromine 
Manufacture, Hron/.e Moulders, Brush Making, Builders, Cabinet Makers, Calico Printing, 
Chloride of Lime Manufacture, Coal Miners, Cocoa-nut Fibre Making, Colour Grinders, 
Copper Miners, Cotton Goods Manufacture, Cotton Yarn Dyeing, Cutlery Trades, Dry Clean- 
ing, Electricity Generating*, Mlectroplaters, Explosives Manufacture, File Making, Flint 
Milling;, Floor Cloth Makers, Furriers, Fustian Clothing Making, Galvanised Iron Manufacture, 
Gassinj» Process, Gilders, (jlass Making, Glass Paper .Making, Glass Polishing and Cutting, 
Grinding Processes, (iunpowder Manufacturing, Gutta-percha Manufacture, Hat Makers, 
Hemp Manufacture, Horn Goods Making, Horse-hair Making, Hydrochloric Acid Manufacture, 
India-rubber Manufacture, Iodine Manufacture, Ivory Goods Making, Jewellers, Jute Manu- 
facture, Knife Grinders, Knife Handle Makers, Lace Makers, Lacquering, Lead Melters, Lead 
Miners, Leather Making, Linen Manufacture Linoleum Making, Lithographic Printing and 
Bronzing, Lithographing, Masons, Match Manufacture, Melanite .Making, Mirror .Making, 
Needle Grinders, Needle Making, Nitro-benzole Making, Nitro-glycerine Making, Paint 
Makers, Paper Making, Philosophical Instrument Makers, Photographers, Picric Acid Making, 
Portland Cement Making, Pottery Manufacture, Printers, Quicksilver Mining, Rag Pickers, 
Razor Grinders, Red Lead Making, Rope Making, Sand Paper Making, Saw Grinders, Scissors 
Grinders, Shoddy Manufacture, Shot Making, Silk Making, Silver .Mining, Skinners, Slag, Wood 
Manufacture, Steel Makers, Steel Pen Making, Stereotypers, Stone Masons, Straw Hat Makers, 
Sulphuric Acid Manufacture, Sweeps, Table-knife Grinders, Tanners, Telegraphists, Textile 
Industries, Tin Miners, Turners, Type Founders, Umbrella Makers, Wall Paper Making, 
White Lead Making, Wood Working, Woollen Manufacture, Wool Sorters, Zinc Ovide 
Manufacture, Zinc Working, etc., etc. 

Press Opinions. 

"The language used is quite simple, and can be understood by any intelligent person en- 
gaged in the trades dealt with." — The Clarion. 

"This is an appalling book. It shows that there is scarcely a trade or occupation that has 
not a risk or a danger attached to it." — Local Government J oiirnal. 

" Dr. Parry has not only pointed out the ' risks and dangers of various occupations'; he has 
suggested means for their prevetltson. The work is primarily a practical one." — Colliery 
Mamif^er. 

"This is a most useful bookTw^ich should be in the hands of all employers of labour, 

for*»rnen, and intellij>ent workmen, and is one of great utility to sanitary inspectors, and even 

"sion to medical men." — Hchlth. 

^ writer has succeeded in collecting a large amount of information, and though one 

^h he had presented it in a rather more attractive style, he has certainly condensed it 

•y small space." — Physician and Sur^icon. 

ittle book before us is one which will be found exceedingly useful to manufacturers 
»ctory inspectors. . . . No attempt is made to show how diseases when originated 
•■»«a, but, acting on the sound principle that prevention is better than cure, means 
-V to avoid the harm." — Bristol Mercury. 

T hits endeavoured to treat the question m %\n\ple rather than in technical lan- 
futs lucidly catalogued the most dangerous trades and X.W\r svjTcvv\.oTO.%,^tvd.vck. 
fed the best methods of dealing with them. ... To those \or anVvovcvOcw^ noWa 
fiwd, Dr. Parry's treatise should be a use«u\hatvdhooW."— SHeffveU Indt^tndevA. 
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**A very useFtil rn;inuul for employers of |»hour» ffuremcn, iritt;Hij^cnt workmen, ynd, in fipil_ 
,' the author'^ mudeaty, for medical men. We huvc the peculiar n&kn and danuiera oF all the 
ftn^t^rous trades carefully JeHcnhed ; the mode mf action of vaHouti ehcmicak, etc*, used m 
liferent industries given, with full directions how to minimise unavoidable risks/' — Ltcdi 
l/rfcttry, 

'*Mo«c of the trades in the country sire »]liided.to, and upon those th:it are dan^^eruus the 

lece^i^ary attention is bestowed, aniS fnean& Am recofnmcnded whereby dun^er miy be pre- 

nted or le&sened. The author has evidently studied his subject with care, and hai* made full 

(►f the exf^rience of otherii who have had a larger rn.sii^ht inti* the induatrieaoF the country," 

)-Ii riti.s h ^ Uii tea I J o unttti. 

'*Thc winrk i<i well written and printed, and its verhiaj^e such as to be comprehensible to the 
orkman no less than to the master. The careful and j^eneral perusal of a wtirk of this nature 
linnot but be attended by beneHcial results of a Far-reachini' nature, and sve therefore heartily 
commend the hooU to our readers. Medical Oi^tertt oi Health and Sunitary JnKpectorr'' 
specially fibuuld Hnd the uork of ijreat tntereftt."' — Sunitufy RaorJ. 

*'It is written in simple lan>;ui4)j|e, and its instructions can be ea-Si I y followed. . . . Thei 

^ stitne empJoyers, at any rate, who are more ignorant of, than indifferent to, the slow murder 

' their workpeople, and if the facts ^v^ succinctly set ftjrth in thi?? bt>oU were hroujt;ht to their 

rtice, and if the Trade Unions made it their business to insist on the observance of the better 

Dnditiijns Dr, Parry deacribedi much might he dnne to lessen the wiirkmiin'R peril/'— ireerW 

fiittts ami Echo. 

"PRACTICAL X RAY WORK. By Fkank T. Anwsws,' 

tB,Sc. (L<ind.). KJ.Cm Mcmhcr of the ktit'iit^en Society <if London; 
Radiographer to St. George's Hospital; Demonstrator of Physics an' 
Chi^mistry, and Teacher of Radiography in St. Geori^e's Hospital 
Medical SchiHil, Demy 8vo. Illustrated. [In tfu Prtss^M 

Contents. 
Part J., Histtirical— Chapters I., Introduction.— 11., Work Eeading up to the Discovery* 
le X Rays.— III.. The Discovery. 
I*art lf.< Apparatus Jitiil its Management— Chapters L, Blecrtncal Terms.— I L, Sourccf 
' Electricity. -II I., Induction Coils. — IV,, Klectrostatic Machines. —V., Tubes. — VI., Airjg 
umpN. — VIl./Tuhe Holders ;ind SterefUKCiijiic Appanitus.— \M 1 1,. Fluorescent Screens, 
Part III., Practical X Ray Work— CIniptcrs I., Installations.— II.. Radioscopy.—!!! 
adio>ir;«phy.— IV., X K;tys m lientisLrv. \'.. X Rity"? in ChcmlBtr),— V*l., X Rays in VVar.- 
jndeK, 

DRYING BY MEANS OF AIR AND STEAM. E.xplana 

tions, Formulic. and Tahles for Use in Practice, Translated from the 
German of E, Ha'JSBRanu. Two Diagrams and Thirteen Tabltfs 

Contents. U*' f^'^ ^rc 

Prefitce. — Chapters !♦, Jntruduction. II., HMtmtution of th^ Maximum Weifiht of Suturiit 

queouR Vaptjur which can be contained in 1 kilo, of Air at Different Pressure ixnd Ti 

^rutureA. — tl L, Culeubtion iA' the Nece-Hs^ary Wei(j|bt and Volume of Air, iind of the Least] 

ntpenditure of Heat, per Dryrng Ajiparatus with Heated Air, at the Atmospheric Presisuro 

i, With the Assumption that the Air mCompleiely Satunitiii with Vapour both before Entry 

lid after Exit from the Apparatus. — W, When the Atmospheric Air in Completely Saturated 

fffott ctttry, but at its exit is milv if, i or } Saturated. -C, When the Atmospheric Air is not 

aturated with .Moisture before Knterinjj the Dryinu Apparatus^^lW, Drying Appyrutus, In 

hicb, in the I3ryin|{ Chamber,, a Pressure is Artiliciully Ciuated. Higher or LoNS'erthan that 

P the Atmosphere. — V., Drjinfi by ,Vleans of Superheated Ste;mi, withcjut Air*— Vl., Heating 

Urfuce, Velocity of the Air Current, Dimensions of the Drying Room, Surface of the Drying 

'aterial. Looses of Heat, 



] 



I 

Jie 

'M 

aastf^H 
jre:^H 
itrv I 



Leather Trades. 



THE LEATHER WORKER S MANUAL. Being a Com- 

penditnn of I^ractical l^ecipes and W'nrkinj^ Furniula" for CurricrSpl 
Bantmalters, Leather Dressers, Hlackinjr .Manufueturers, Saddlers,, 
Fancy Leather Worket's, and all Persons engaged in the ManipulatioiiJ 
of Le*Jther B^- H. C. Standagb. 165 pp. li»tX), Price 7s. 6d. ; J 
India and Colonies, 8s. ; Other Countries, 8s, Hd. : strictly net, pt>st free^ 
Contents* 

Chjplers I., ItlacktnKx, Po)i*he«, Glttsnes, Drensmns, NenovatofRt etc., for liiKJt »nd Sho 

t^r•r, — II H;trnt*<ti!, Hhickinj^^. DrL'^-.tni^'^ (Tren'^es, Compositions^ Soa.'ps^H, -A^vl t4cvi\\.-t 

" '• •■■■-'^" " ■-' ' ■ '-S 11... i., •■■..,■.. t ■'.•': \V,^ ^Wn4«.'ft« 
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PRACTICAL TREATISE ON THE LEATHER IN 

DUSTRY. \^\ \, M, ViLUjs, A Translation ot X'illon^s 
" Traiti- fratiquc ile la Fabrication des cuirs et du Travail des Peaux ". 
By Prask T AtJDVMAK, BSc. (C-ond.|. F.I.C.. FXS, ; and Corrected 
l^ an Krnincnt Member of the Trade. 500 pp., royal 8vo. 1901. 123 
IfltiHtriitfnnH. Price 21s.; India and Colonies, 22s.; Other Countries, 
5£3ii. 6d, ; utrictly net, post free. 

Contents. 

Prwfficir -Trtftnttlator'N Preface — Lint of iDuntr^itions. 

Pwrt I., Materlili uiwd In Tanniny: Chapter I., Skinii: I.. Skin and its Structure; If, 
t4kln« iiMjj in 1iJnn.mi4s ML, Vjinoim Skin:» and their Uses — Chapter IK, Tannin and Tasini 
BuhtilMriirh, I,, Tiinnm; J I., fliirkj* (Qaki; III., Barks other than Oak; IV., Tannin 
W'^'hU; v., Tannin-ht'Hrinji Lvave;*; VI,, E»cre»cencee ; Vlh, Tan-hearini:; Fruits; V^lill^ 
Tun-tii'.innM KmilH 4tnd Itulhw; 1X«, Tanniirij Jutces ; X., Tanning Suhstanccs uset} in Variou 
C'Miii|r'i«Mit ; Xf., TwHntn Hjttract* . XII,, Hstjntiitfiw of Tannin and Tannin Principles, 

PiirJ J I., Tannlnjf -Chiiprrr 1.^ The Instalbtion of a Tannari,- : I., Tan 1-Lirnace«: tl^ 
Chimnt'yUf JldiJrTi*, «lc.; IN., i^tfam f-linfjinc"* — Chapfer If.t Grinding and Trituration 
Tann^n^ MuliHtiintcH: t., Cuttirii^ up Bark; IL, (jrrnding Bark; OL, The Grinding of TaaH 
VVfjMdH; IV,, l'iiwi.k'rin|ii Fruit, tiaJln and tirainH^ V., Notes on the Grindinji of Bark — Chap- 
ter til,, M^iMOlt^iclnre of Hole Leather; I., Soaking; IL, Sweating and Unhairinj^; HL, 
IMunipim^^ kind Cokniring; IV-, Handling, V,, Tanning; VL, Tanning lilephants' Hides; 
VI L, Mryingj V'llL, Ktriking or Finning — Chapter IV., Manufacture of Dre^siitng Leather r 
L, Siiiiking; IL, Jlepibtion; H L, Ncv^ Pri;M:eH!4eji for the I>epilatlon of Skins; IV,, Tanning; 
V„ Cmv% IIuIim; VL, llurMe Hidew; VI L, Ooat Skins; Manufatriure of Split Hides— Chup- 
ter V,. On Vurioiin MiUhndi* of Tanning: t,, Mechanical MethfHjs; IL, Physical MceIukIs; 
HL, Cheiiihcul Methodn; IV'., Tanning with Hxtracta — Chapter VL, Quantity and QuiiTity: 
L, ^ijuntlty; IL, Net CoKt ; 11 L, yuatity of Leather— Chapter V^IL, Various Manipulations 
III LuhumI L%!'Mth**r 1,, Second Tanning; IL, Grease Stains; HL, Bleaching Leather; 1V,J 
VN'iiii t|>rtiiillng lj4^iUhcr; V„ Weighting Tanned Leather; VL, PrescrvTition of Leathei^-S 
CiiKiMrr VI IL, Tinnniug Vuriutm Skinn. ■ 

Pwrt HL, Curry Inif-Chupter L, Waxed Calf r L, Preparation; IL, Shaving; I]I«fl 
Stretching aw Sluicing; |\', tiding the Grain ; V., Orting the Fk-shSide; VL, Whitening aofl 
(iruiniog, VU , Wkumg; \'IIL, l-iniwhing; IX., Dry Finishing; X., Finisliing in Colourfl 
XL, CoMt Chujiier H„ While Calf L, Finishing in White— Chapter III,, £ov, Hide fofl 
lIpjHT Ltnithtrh L. HUak Ctuv Hide; IL, WhiiEe Cow Hide; H L, Cok>ured Cow Hide.H| 
Chjipivr iV'., Smooth tow Hide Chapter V\, Black Leather*- Chapter VL, Miscellanecmfl 
Hidi'« L, llMfm ; M,. Ginil. Ill , Wased tioat Skin; IV.. M.itt tioat St/m-Chapter VIlS 
HtiNfiiii Lcillher L, Uiint^in t,rntlu.'i' : IL ArliHcial Russia Lvather, ^ 

I'iiit IV,, llnunirlled, llunitnry nitd Chfimciv Leitthert Mnrocco, Porclimeiit, FuiM 
mid Artllkiiil l,if«lUer- Chuott-r L, FtiMmellea Iji-athcr; L. Varntsh Manufacture; II, 
Apl^lii iin»iiii k^f thi' Ijianit'l; HL, Kmainelling in Colour — Chapter IL, Hungary Leather: L, 
1*1 rhmnMo'j . II , \\\'\ Work iM' Prepuraiion; ILL, Aluming; IV., Dresi^ing or Loft Work: 
\' , lidkiviuig, \'l., Hungai'y Lealhi?r from Various Hides — Chapter HL, Tawinc: L, Pci^k 
pin moi"\ OperaliooM. IL, lircKstoig; H L, Dyeing Tawed Skttis; tV., Hugs — Chapter IV^| 
tli,noo\ L*'uih*^r t'haptcr V,, .Morocco r I.. Prehminury Operations; IL, Morocco Tanmii|n| 
\^>k J,i,tii.. u^.kd in Morocco Manufactut'^; IV., Natural Colourx used in Monx^H 
.n^ \ \.hi ridCoK»ur*; VL Diffvi-vnt MetK.H!*of Dycmg; VIL, D>>eing with Natttr9 
N >> • IScing with Andine CoUnin, IX., IVetng with Metallic Salts; X., LutlMfl 
i^htng MoriHVtt. XIL. Sh;tgreen; XHL, Bronzed Leather — Chaplj^^^^H 
ng L, lidding; IL, Silvering; ML, Nickel and tVhalt— Chftpt^^^^l 
Vrn l^o^ huI t-uiiieryi L, Pnhmif>ar> Remarks; IL, Ind^ii^H 
' ics. , IV. F^^treiftw VuTV Vttwpi CcM. C« 
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* made from Scrupsi; 11., Compressed Lcatht^r 
Ach^; v., Lint.ileum; VI,, ArtificMl Leuthtr. 
Part v., Leather Testing: and the Thenry of Taimliig— Chapter L, Testing and Analj- 
Ltsather: L, Physiciil Testing i>f Tyiined Lefither; II,, Chemical Analysis — Chapter 11 J 
The Theory of TanninR und the other Operatiun»* nf the Liiathcr and Skin Industrj'^ L, 
Thcor>' of Soaking; li., Theory nf Unhairinj^!; MI., Theory- oF Suelling; IV,, Theory of 
Handling; V. Theory of Tanning; Vf., Theory of the At;tion of Tannin on the Skin; VIL, 
Theory of Hungary Leather Matting; VHL, Theory of Tawing; IX., Theory of Chamoy 
Leather Making; X., Theory of Mineral Tanning. 

Part VL, Uses of Leather -C ha pt^ir L, Machine Belts; L^ Manufacture of Belting; II, 
E,e»ther Chain Belts; III., Various Belts. IV., Lf.se of lielts— Chapter I L, Boot and Shi 
fiiaking. L, Boots and Shoes; IL, Laces— Chapter UL, Saddlery: I., Composition of 
addle; II., Construction \>f a Saddle — Chapter IV., Hartieaa: J^j The Pack Saddle; 
harness— Chapter V., Military Hquipment — Chapter VL, Glove Making — Chapter VI 
'arriage Building — Chapter VI I L, Mechanical Uses. 

Appendix, The WorldJ^s Coxnniierce In Leather— L, izurope; li„ Amenca; IIL, Asi« 
f,tAfnai', AustralatiiK — Index. 

Press Opinions. 

"The thf>ok is well and lucidly written. Tht writer is evidently' a practical man, who al»a 
« taken the trouble to make himi;elf uct^uaint^d with the Kcientihc and technical side of his 
tide* , . , French methods differ largely frijm our tjwn ; sometimes we think our ways the 
!st, but not ahvyys. The practical man may pick up many useful hints which may help hf 
impn^vc his methods," — Shot .\tii Ku/i4€iunrs' SUnvthly JuurnnL 

•This honk cannot fail to be of great value to all engaged in the leather trades. . . . Thu 

tish may believe that the French cAt\ teach thenm nothing in the wurk of leather tanning 

neraJly. but a comparison of the methods of the tM,o countries \%i]l certainly yield a few 

*inkles which may lead to advantageous results. Only a man understanding the. science and 

chnique of the trade could ha\e written the hook, and it is well done." — MidhinJ h'rd l'yts%^ 

• Gives tiuich useful and interesting information ctJncerning the various processes by which 

Akins of animals are converted into leather. Written by a French Chemist after Bve 

I of constant study and application : it ahow^ all that detail of analysis which we are 

customed to fUnd in scientists, and which the practical tanner is ttH) much in the habit of 

oring. iw>me times to his ou n loss." — Ltcih \Utxury, 

" Nor can there be much doubt that this expectation will be fully justified by the result, 
anks to the conspicuous painstaking with which Mr. Addyman has discharged his duty, and 
► 123 illustrations by w hich the text is elucidated, the volume can hardly fail to prt>ve a very 
iJuable standard work of its class, tt can thus he confidently recommended to all ivho are 
ore or less practically interested in the technology of a very 'important subject/*— /.fu«l*r 
lD.if. 

' M. Villon w rites as one having a very full knowledge of all branches of the subject, and in 
ys when Foreign competition has enforced on Engli^^h manufacturers the importance of no 
mgcr being content with rule-of -thumb methods which hav« c<tme Jo%vn to them from their 
Wefathers it certainly should be worth the while of English tanners to see what lessons they 
I learn from French practice, and French prai:tice, we should imagine, could hardly have a 
pttcr exponent than the author of this large volume."' — We&icrn Dnily Prtss mat Bristol Timrs, 
"^ "' lit a time when all or nearly alt nar British industrien are to a greater or less extent 
by the pressure of continental and American competition, any hints that can be 
1 as to the methi>dei pursued by competitors must necessarily be of value. . . . That it 
I be of interest and value, not merely to Fnglish tanners, but to those associated with many 
ndred industrial brunches, goes withuut saying. . , . As a \%Mirk of reference the volume will 
! extremely useful in the trade, and where leisure affords suflKcient opportunity a careful 
TUfUiJ and study of it would afford ample reward,"— /\'i//fN«^' Guaniuin. 

•This is a very handsomely got up and elaborate work just issued by this welt-known 
chnicat bouk-puhhshing Krm- . - ' When we say that the work consists of over SQQ large 
ge« with uhtKit I2U illustrations, and almost innumerable tables, it will be seen at once that 
* cannot attempt anything like an eshuustive t^suutif of its contents, and ex en if we did the 
HiMiH would be of little interest to our general readers, while those \^ ho are engaged in the 
Rther industry i,\\\\ probably obtain the hook for themselves— at least they would do well to 
Altogether the 'Treatise has evidently been very carefully prepared, and by a man 
ho I hortfugh f y knorts the subiect. and benct* it \<i,']ll be a \ery valuable technical kniok for 
English firms and workers.' — U'^ahatt Ohirter, ~ 
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Coloured Bodies, Jasper Bodies, Coloured Bodies for Mosaic Painting, Encaustic Tile Bodies, 
Body Stains, Coloured Dips. — II., Glazes. China Glazes, Ironstone Glazes, Earthenware 
Glazes, Glazes without Lead, Miscellaneous Glazes, Coloured Glazes, Majolica Colours. — III., 
Gold and Cold Colours. Gold, Purple of Cassius, Marone and Ruby, Enamel Coloured 
Bases, Enamel Colour Fluxes, Enamel Colours, Mixed Enamel Colours, Antique and Velluo: 
Enamel Colours, Underglaze Colours, Underglaze Colour Fluxes, Mixed Underglaze Colours^ 
Flow Powders, Oils and Varnishes. — IV., Means and Methods. Reclamation of Waste 
Gold, The Use of Cobalt, Notes on Enamel Colours, Liquid or Bright Gold.— V., ClassificatioA 
and Analysis. Classification of Clay Ware, Lord Playfair's Analysis of Clays, The Markes 
of the World, Time and Scale of Firing, Weights of Potter's Material, Decorated Goo4s 
Count. — VI., Comparative Loss of Weight of Clays. — VII., Ground Felspar Calculations.— 
VIII., The Conversion of Slop Body Recipes into Dry Weight.— IX., The Cost of Prepared 
Earthenware Clay. — X., Forms and Tables. Articles of Apprenticeship, Manufacturers 
Guide to Stocktaking, Table of Relative Values of Potter's Materials, Hourly Wages Table. 
Workman's Settling Table, Comparative Guide for Earthenware and China Manufacturers in 
the use of Slop Flint and Slop Stone, Foreign Terms applied to Earthenware and China 
Goods, Table for the Conversion of Metrical Weights and Measures on the Continent of South 
America. Index. 

CERAMIC TECHNOLOGY : Being some Aspects of Tech- 
nical Science as Applied to Pottery Manufacture. Edited by Charles 
F. BiNNS. 100 pp. 1897. Price 12s. 6d. ; India and Colonies, 13s. 6d. ; 
Other Countries, 15s. ; strictly net, post free. 

Contents. 

Preface. — Introduction. — Chapters I., The Chemistry of Pottery. — II., Analysis and Syn- 
thesis. — III., Clays and their Components. — IV., The Biscuit Oven. — V., Pyrometry. — VI., 
Glazes and their Composition. — VII., Colours and Colour-making. — Index. 

RECIPES FOR FLINT GLASS MAKING. By a British 
Glass Master and Mixer. Sixty Recipes. Being Leaves from the 
Mixing Book of several experts in the Flint Glass Trade, containing 
up-to-date recipes and valuable information as to Crystal, Demi-crystal 
and Coloured Glass in its many varieties. It contains the recipes for 
cheap metal suited to pressing, blowing, etc., as well as the most costly 
crystal and ruby. British manufacturers have kept up the quality of 
this glass from the arrivals of the Venetians to Hungry Hill, Stour- 
bridge, up to the present time. The book also contains remarks as 
to the result of the metal as it left the pots by the respective metal 
mixers, taken from their own memoranda upon the originals. 1900. 
Price for United Kingdom, 10s. 6d. ; Abroad, 15s. ; United States, $4 ; 
strictly net, post free. 

Contents. 

Ruby — Kuby from Copper — Flint for using with the Ruby for Coating — A German Metal — 
Cornelian, or Alabaster — Sapphire Blue — Crysophis — Opal — Turquoise Blue — Gold Colour — 
Dark Green — (Jreen (common) — Green for Malachite — Blue for Malachite — Black for Mela- 
chite — Black — Common Canary Batch — Canary — White Opaque Glass — Sealing-wax Red — 
Flint — Flint Glass (Crystal and Demi) — Achromatic Glass — Paste Glass — White Enamel- 
Firestone — Dead White (for moons) — White Agate — Canary — Canary Enamel — Index. 

COLOURING AND DECORATION OF CERAMIC 

WARE. By Alex. Brongmart. With Notes and Additions 

by Alphonsk Salvhtat. Translated from the French. 200 pp. 1898. 
Price 7s. 6d. ; Abroad, 8s. ; strictly net, post free. 

Contents. 

'-stes, Bodies or Ceramic Articles Capable of beinj» Decorated by Vitrifiable Colours 

•-'cal Preparation of Vitrifiable Colours — Composition and Preparation of Vitrifiable 

Oxides — Preparation of Oxides — Preparation of Chromates — Preparation of 

*^<nnpcsition and Preparation of Fluxes — Muffle Colours — Recipes for Colours 

-Lustres — Preparation and Application of Colours — Composition of Coloured 

ue Colours — Colours in the Glaze — Overi»laze Colours — Painting in Vitri- 

£lcling— Burnishing — Printing— En\ar^mft aitvA V.eAuc\t\^ CittX^Wtv*; ^Tv&tar— 

TCriflabfe Colours— Influence ot the NVater\?L\ on W\e CoXomt— Q.Wv%^ -^^ 

* » of the Fire— Alterations Rcsu\tVtvfe ^tom iVve CcAomts— NM^T^tvotvs. vcw 



?0 ANALYSE CLAY. Practical Methods for Prac- 
tical Men. By Holdes M, AsHftY, Professor of Organic Chemistry J 
Hai-\*ey Medical College. U.S.A. Twenty Illustrations. 1898. Price 
2s. 6d. : strictly net, post free, home or abroad. 

Contents^ 

Lint of Ap|tiir;ttUii — List of Atomic WcijJihts — Cse of Balance, and Burette, Sjind Bath^ and 
Water Bath — Def^ic^itor — Drying Oven — Filtennji; — Fusion — Determination of Water, Organic 
MutUT, Inm, CAkium, A>1uilit»i| LimcKtun*;, Sifica^ Alumina Mai{nus>umj etc^ — Mechanical 
Analysia^Raiional Analysis— Standard Solutions — Volumetric Analyaia^Standards fnr Clay 
An a I yHi s — Sa m pi i n j< , 

Architectural Pottery. 

ARCHITECTURAL POTTERY. Bricks. Tiles, Pipes. Ena- 

mcllcd Tcrra-cottas, Ordinary and Incrusted Ouai*rieH, Stoneware 1 
Mosaics, Faiences and Architectural Stoneware. By Leo.n LiiFi'ivRB. 
With Five Plates. 950 Illustrations in the Text* and numerous estimates. 
500 pp., royal 8vo. 1900, Translated from the French by K. H, Bjrd, 
M.A., and VV. Moore Bikns. Price I5s. ; India and Colonies^ 16s. 
Other Countries^ I7s. 6d. ; strictly net, post i^rcc. 

Contents. 

Part J. Plain Undecorated PoUerj.— Lhupter I., Claya: {J I, ClaasiHcation, G«neraJ Geo-^ 
logical Remarks. — ClaiiKiHc^ttKint tJrit^in, Lttciility ; S '2, Gcnertit Properties and Composition : 
Phyftical Properties, Contraction, Analyniji, Influence of Various Substances on the Properties 
of Clays: ^ 3, Work inii of Clay- Pits — K Open Pits: Kxtraction^ Transport, Cost — II. Under- 
ground Pits — Mining Law». Chapter ll.,, Preparation oF the Clay t Weaiherinj^T Mixing, 
Cleaning, Crushmg and Puhenning — Criishin)4 Cylinders ;tntl Ml ills, l^cmnding Machines — 
Damping: Damping Machines — Soaking. Shortening, Pugging: Horse anJ Steam Pug-Millfi, 
Rnlljing Cylinders — Purticulur*. t»f the Abu\e Machinei*. Chaplfc-riJl., L3ricks: ^ {, Manufacture 
-^(1) Hand and Machine Moulding.— I. Machines Working by Compression : on Soft Clay, on i 
Semi-Firm Clay, on Firm Clay, on Dry Clay. — 11. Expression Machines: with Cylindrical Pro- I 
pcller*, nith Scrt'w ProptlltTs— Die-s — Cutting-tables — Pyrticular» of the Above Machines — 
General Remarks on the Choice of Machines — Type^s of Installationti — ^Eatimatei*-^ — Pleniwhing, 
Hand and Steam Presst-N. Particular's— ri) Dryings hy Kxposure to Airt Without Shelter, and 
Under Shed*— -Drying-rtjoms in Tiers, Cluiied Dryin^-rooms, in TunnclSj in Galleries — ^De- ^ 
tailed liHtrmatcf. t»t' the Various Drying-rooms,' Cnmparij+on of Prices— Tnmsport from I 
the Machines to the Drying-rooms, Barrows, Trucks, Plain or with ShelvcH, Lifts — 0) FirinjJ, 1 
—1. In CJampji— 11. In Intermittent Kilns. .l,0|->en: it, u^ing WimkI : h Coal; A-', in Clamps; 
//', Flame— ir, Closed: r, Direct Flame; t ', Rectangular; t". Round; d, Reverberatory -II I , 
CuntinuoU4» Kilns: (\ \iTth Solid Fuel: Round Kiln, HectiinguUr Kiln, Chimneys (Plans and 
ISatimate^^ — IK With Gas Fuel, Fillard Kiln < Plans and Estimates), Schneider Kiln (Plans and 
Estimates), Water-gas Kiln — Heat Production of the Kihis; ^ -f, DimenJiions, Shapes, Colours^ 
Decoration, and Quality of Bricks — HfOlow Bricks, Dimensiontv and Prices of Bricks, Various 
Shapes, yualities^ — Variou?! Hollow Brickie, Dimensions, Resistance^ yuatitie;«; 15^3, Applications ■ 
—History — Asia, Africa, America, Ivurope; Greek, Roman, By/antine, Turkish, Romanesque, m 
Gothic, Renaissance, Architecture — Architecture of the Nineteenth Century: in Germany, I 
Eniftand, l:{eigium« Spain, H(}lland, France, America — Use of Bricks — Walls, Arches, Pavements, I 
Flue», Cum ice*— Facing \% ith Coloured Bricks — Balustradeii. Chapter IV^, Tiles; ^ 1, His- 1 
torj' ; I U, Manufacture — 0) Moulding, by Hand, by Machinery: Preparation of the Clay, Soft I 
Paste, Firm Paste, Hard Paste — Preparation of the Slabs, Transfttrmution into Flat Tiles, into I 
.lotnted Tiles — Scre\^, Cam and Revolver Preiwses — Particulars of Tile-presaes — (2) Drying — M 
Planchette^t Shelves, Dryinn-barrox^s and TrucltA — i'A\ l*irin|;— Divided Kilnci — InHlallation of ■ 
Mechanical Tijev^^.rks — Kstimatcs: ii 3, Shapes, Dimensions and Uses of the Principal Type* M 
of Tiie — Ancient Tiles : Flat, Round, Roman* FIemi»h^Modem TileJi — With Vertical Inter- I 
rupted Join: Gilardom''!, Martin's; Hooked, Boutet'ti Villa; with V^ertical Continuous Join: ■ 
Muller's, Alsace, Pantile— Foreign Tiles — Special Tiles — ^Ridge Tiles, Coping Tiles, Border M 
Ttt«4, FrooiooTii, Guilers, Antcfi^es, Mcmbron, Angular — Roohng Accessories : Chimney-potsj ■ 
Miirons, Lantern;*, Chtmneyfr — Qualities of Tileifi — Black Tiles~Stone\Nare Tiles — Particulari M 
of Tiles. Chapter V*, Plpc'i : L Conduit Pipes — .Manufacture— .Moulding ; Horizontal il 
Machines, Wrtjcat Machines, Worked hy Hand and Steam— Particulars of these Machines. ■ 
— Or\'»ng— Firm^ — IJ. Chmmey Flues— Venitducts and " Boisse-au^," " Waggons" — Particular* ■ 
f,f hh.w.. !i>,.,ii,,, 1^ Chapter VL, Quarries: I, Plain Quarries of Ordrnary Clay; 2, of Cleaned ■ 
L t 'ting, Mixing, Polishing— Drying and Firing — Applicatinnw— Particulars of 

{J VI L, Terra-cotta : History — Manufacture — Application : Iiulu»4t.r4de.^.^ 

C> Capitals, Friezes, Fninlon<^, N\ftAi\VH>r\ft,, Vi3rt\«L\s, "^cii^A-^xwSiAs^^ 

— Methods of Testings. Terra-ciHtas. . *^ __ ^. r.^vv.»^^V«»i 

up or Decor&led VotUnf.— C- ' ^ " " ^ '"'" 
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Pastes — Special Processes of Decoration — Enamels, Opaque, Transparent, Colours. Under- 
glaze, Over-glaze — Other Processes : Crackling, Mottled, Flashing, Metallic Iridescence, 
Lustres. Chapter II., Glazed and Enamelled Bricks — History: Glazing — Enamelling — Appli- 
cations: Ordinary Enamelled Bricks, Glazed Stoneware, Enamelled Stoneware — Enamelled 
Tiles. Chapter III., Decorated Quarries: I. Paving Quarries — 1, Decorated with Dips— 2, 
Stoneware: A, Fired to Stoneware; a, of Slag Base — Applications; b, of Melting Clay- 
Applications — B, Plain or Incrusted Stoneware ; a, of Special Clay (Stoke-on-Trent) — Manu< 
facture — Application — 6, of Felspar Base — Colouring, Manufacture, Moulding, Drying, Firing 
— Applications. — II. Facing Quarries — 1, in Faience — A, of Limestone Paste — B, of Silicious 
Paste — C, of Felspar Paste — Manufacture, Firing — 2, of Glazed Stoneware — 3, of Porcelain- 
Applications of Facing Quarries. — III. Stove Quarries — Preparation of the Pastes, Moulding, 
Firing, Enamelling, Decoration — Applications — Faiences for Fireplaces. Chapter IV., Archi- 
tectural Decorated Pottery: § 1, Faiences; § 2, Stoneware; § 3, Porcelain. Chapter V., 
Sanitary Pottery: Stoneware Pipes : Manufacture, Firing — Applications — Sinks — Applications 
— Urinals, Seats and Pans — Applications — Drinking-fountains, Washstands. Index. 

Press Opinions. 

"The work is profusely illustrated, and contains a large amount of useful information, and 
should be of great value to manufacturers." — Burton Chronicle. 

*' Should have a huge sale amongst those interested in enamelled terra cottas, ordinary and 
incrusted quarries, stoneware mosaics, faiences, and architectural stoneware." — Newark 
A dvertiser. 

" The fame of M. Lefevre's monumental work has already reached this country, and the 
capable translation now produced will be cordially welcomed. Apart from its technical 
value, the incitement which the work will give to architectural pottery is a factor that should 
not be ignored. . . . The chief value of the work is that all modern processes advocated are 
not only clearly explained, but are shown to have justiRed themselves. In other words, they 
represent the survival of the fittest." — Manchester Courier. 

THE ART OF RIVETING GLASS, CHINA AND 
EARTHENWARE. By J. Howarth. Second Edition. 
1900. Price Is. net; by post, home or abroad, Is. 2d. 

Contents. 

Tools and Materials Required— Wire Used for Rivets — Soldering Solution — Preparation 
for Drilling— Commencement of Drilling— Cementing — Preliminaries to Riveting — Rivets to 
Make— To Fix the Rivets— Throui$h-and-through Rivets— Soldering— Tinning a Soldering-iron 
— Perforated Plates, Handles, etc. — Handles of Ewers, etc. — ^Vases and Comports — Marble 
and Alabaster Ware — Decorating- How to Loosen Fast Decanter Stoppers — China Cements. 

PAINTING ON GLASS AND PORCELAIN AND 
ENAMEL PAINTING. A Complete Introduction to the 
Preparation of all the Colours and Fluxes used for Painting on Porce- 
lain, Enamel, Faience and Stoneware, the Coloured Pastes and Col- 
oured Glasses, together with a Minute Description of the Firing of 
Colours and Enamels. On the Basis of Personal Practical Experience 
of the Condition of the Art up to Date. By Felix Hermann, Technical 
Chemist. With Eighteen Illustrations. 300 pp. Translated from the 
German. Second and Enlarged Edition. 1897. Price 10s. 6d. ; India 
and Colonies, lis.; Other Countries, 12s.; strictly net, post free. 

Contents. 

History of Glass Painting. — Chapters I., The Articles to be Painted : Glass, Porcelain, 

amel. Stoneware, Faience.— II., Pigments: 1, Metallic Pigments: Antimony Oxide, Naples 

ow, Barium Chromate, Lead Chromate, Silver Chloride, Chromic Oxide. — III., Fluxes: 

•88, Felspar, Quartz, Purifying Quartz, Sedimentation, Quenching, Borax, Boracic Acid, 

'Bsium and Sodium Carbonates, Rocaille Flux. — IV., Preparation of the Colours for Glass 

•^og.— v.. The Colour Pastes.— VI., The Coloured Glasses.— VII., Composition of the 

am Colours.— VIII., The Enamel Colours: Enamels for Artistic Work.— IX., Metallic 

•ntation : Porcelain Gilding, Glass Gilding.— X., Firing the Colours: 1, Remarks on 

"'iring Colours on Glass, Firing Colours on Porcelain; 2, The Muffle.— XI., Accidents 

V Supervening during the Process of Firing.— XII., Remarks on the Different 

painting on Glass, Porcelain, etc. — Appendix: Cleaning Old Glass Paintings. 

Press Opinions. 

umn, by a careful division of his subject, avov^^ rnxxOcv r^-^^'^A^votv^ >j%\. tcc»!u& 
ir what is necessary to be known \n eacVv art. W^ ^vvfc% vw^j m^tvs \w««>s\'»% 
. the various applications of meta\a and m^taWvc W%tte%^o a\^%^ ^tv4 ^^ta^\».vc«. 
much Interest to the amateur.'-Art Amattur,^*^Xot\^ 



p^^^^^^^^^^ 



"^ '* For the unskilled and amateurs the name of the publishers will be fiuffieieni: guarantee lor 
the utility and excellence of Mr. Hermann's \s'ork, even if they are already unacniuainteJ with 
the uiithoi'. . . . The \^ hole cannot fyil ta he both of service and interest to elas^ 'workers and 
to pottera Renerafty, especially thaiiie employed upon hlgh-elasis work." — Uta/fonhhtrc SatitineL 

" In Painting on Glau nnd Poro'tiiift the author has dealt very exhuustivety with the 
technical as distinguisihed From the artistic siide of hia subject, the work being entirely devoted 
to the preparation of the colours, their application and tiring. For manufacturers and students 
it will be A vaLJuuble work, and the recipea wJiich appear on atmoijt every pane form lA very 
valuable feature. The author h^$ gained much of his experience in the celebrated Sevrem 
manufactory, a fact which adds a }{ood deiil of authority to the worls/" — Hmtticrs JournaL 

"The cuinpiler display.s, that painstaking research characteristic of his nation, and goes at 
1en>(th into the queation of the chemical constitution of the pi},;rtiertts and fluxes to he used in 
Ijjlaas-painting, proceeding afterwards to a deracription of the methodLs of producing coloured 
glass of all tint* and shaded* . * . Very careful instructions are given for the chemical and 
mechanical preparation of the colours u^ed in glstss-^tatning and porcelain^painting ; indeed, 
to the china painter such a btiok as this jihould be of permanent value, as the author claims to 
have tested and veriHed every recipe he includes, and the volume also comprises a section de- 
voted to tinameh hoth opaque and translucent^ and another lreatin|» of the firing of porcelain, 
and the accidents that occasicmally supervene in the furnace.^' — -Daiiy Chroniciir. 

" In Br Hermann's hand-hof>k— if such a term is fittinij for so erudite and masterly a treatise 
— the student is first delighted by an interesting historical introduction, after which an ex* 
bflustive description follovvs of the metallic oxides and ^alts^ the earths and earthy bodies and 
the free metals used in the composition of the pij^ments. All who take an interest in the 
colouring properties of mutter will not fail to be mstructed in this section of the work. . . . 
Bxhiiustive recipes are j^iven in separate chapters for the composition of the colours and 
(luxes for every i^hadeand tint in the painting or gCass, porcelain, enamel, faience, and stone' 
wai^ for the preparation of coloured pastes, for the application of metallic ornamentation^ for 
the colouring of the foundiition in the* frit' or 'char^je' stage, and for the encaustic opera* 
tionji in the kiln. ... In every district of England where art porceliiin and glass is manu- 
factured^ thi^ treatise shkiuld be widely circulated, and its contents miitde familiar to ill engaged, 
gn whatever capacity, in the trade." — Li-t'i/s Mercury. 

THE HISTORY OP THE STAFFORD SHIRE POTTER- 
IES ; AHD THE RISE AND PROaRESS OF THE 
MANUFACTURE OF POTTERY AND PORCELAIN. 

With R^jferences to Genoine Speciniens, and Notices t>f Eminent Pot- 
ters. By Si.MEDN Skaw. (Originally Published in 1829.) 285 pp. 
19t>0, Price 7s. M. ; India and Colonies, 8s. ; Other Countries, 8s. 6d. ; 
strictly net, po>t free. 

Contents. 

Introductory Cflopter sht>wirijj the position of the Pottery Trade at the present time 
(laa©).— Chapters L, Preliminary Remarks,— II., The Potteries, compristnij Tunstail, 
BrownhilU, GreenFJeld and New pield, GLilden Hill, Latebrook, iJreen Lane^ Burslem. Lonj^- 
port and Dale Hall, H*tt Lane and Cohrid^e. Hiinky and Shdton. Etruria, Stnke, Penkhull, 
Fcntorti Lane Dilph. Foley, Lane End,— HI., On the Orl8:ln of the Art, and its Practice 
amon^ the early N'Atiiiii^i,— IV., jVlanufacture of Pottery, prior to I7i>il— V., The Introduc- 
tion of Red Porcelain hy Messrs. Biers, of Bradvvell, IG^^a.— VL, Proj^re^s of the Manu- 
facture from nm to Mr, Wedgwood's cammencemint in 17W,— VH. Introduction of Fluid 
Qlaie.— Bxtension of the Manufacture of Cream Colour. — Mr. Wed^iuoud's Queen's Ware, — 
Jasper, and Appointment of Potter to Her Majesty.— Black Printinjg.— VIH., Introduction 
of Porcelain. Mr, W. Littler's Porcelain.— Mr. 'Cookworthy's Discovery of Kaolin and 
Petuntse, and Patent. — Suld to Mr. Champion — refold to the 5je\v Hall Com. — Hxtension of 
Term.— IX., Blue Printed Pottery. Mr, Turner, Mr. Spode (I}* Mr. tiaddeley. Mr. Spode 
(2]l, Me*srs. Turner, Mr. Wood, Mr. Wilsion, Mr. Minton,— Great Chan>ie in Patterns of Blue 
Prfnted.— X., Introduc'tlon ol L'jstre Pottery, Impravemants in Pottery and Porccjj 
subsequent to imi). 

Press Opinions. 

"There is aiv^ch curiou«and useful information in the work, and the publish era have rendered 
the public a service m re»issiutn)4 it,"— /{M;7>n Murl. 

" Copies of the original work are now of const derahle value^ and the facsirnile reprint now 
issued cannot but prove of coatiderable interest to all interested in the^reat industry." — Derby 
Mercury . 

" The hth>k will he i^peciaMy' weicomed at a time when interest in the art of pottery niianti« 
facture otJTnmiinds a i««re widespread and f^eneral interest thun at any previous time.'* 
Woivefhn tufii Oft Cktunidf. 

••This work is all the mtrit vjluubl^j hfcau^e it gives one an idea of the condition of affiu 
evi>»tling in the n-^rth of Si ■ the gre4t increase in work and population due 

OioJern developments."- - \ ru'\. 

' . . Thr Hi^to s ij, ,vT V s^rv\^Sli^^^»AaV\T^1XV^Vte^^ti^>i^^t^■laV' 

\*ila ^.W**; 'K'V'S* -iXivvvs rw\i!i, W*JSM?«' 
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A Reissue of 
THE CHEMISTRY OF THE SEVERAL NATURAL 
AND ARTIFICIAL HETEROGENEOUS COM- 
POUNDS USED IN MANUFACTURING POR- 
CELAIN, GLASS AND POTTERY. By Simeos Shaw. 

jUrijiinally published in 1837J 750 pp. 1900. Price 14s, ; India and 
Colonies, 15s. ; Other Countries, I8s, 6d. ; strictly net. post free* 

Contents. 

PAUT L. ANALYSIS AND .MATERIALS.— Ch.ipters L, Introauction : LuboinUon '^ni 
Apparatus; Elements: Cinnbimaivt; PtitencifS, Miinipuliiti%L' Processes fnr Analysis an 
H«aj^entSi Pulverisaiionij Blow^pipe Analysis, Humfd Acialysis. Prepiiratory ManipubtionJ ^ 
Genera! Analytic Processes, CcMTifKiunJs Solublt In Water, Compounds Soluble only in Aclds» 
Compounds (Mixed) Soluble in Water, Compounds (.Mixed) Soluble in .Acids, Cumptxjnd* 
(Mixedl Insotuble^ Particular Analytic Proccftscs.^ — IL, Temperature ; Coal, Steiim Heat for 
Printers' Stoves,— 111., Adds and Alkalies; Borucic Acsd, Murintic Acid,, XitHc Acid^ Sul- 
pbiiric Acid* p[)tash, Soda, Lithiii, CaEcnlation of Chemical Separation?.. — [\^, The Eai^ftS I 
Alumme, CtaySi Silica, Flint, Lime, PTjister of Paris, Ma^ineHia, 13;iryte*!, F«lspiiir» Orauen (or 
China Stonis), China Clay, Chert. — \'., <>^eta]s ; Reciprocal Combrnative Potencies of the Met:ds, 
Antimony, Arsenic, Chromium, Grevn Oxide, Cobalt, Chromic Acid, Humid Separation of 
Nickel from Ct^balt, Arsenite of Cobalt, Copper, Gold, Iron, Lead, Manganese, Platinum^ Silver, 
Tm, Zinc. 

PART FL, SYNTHESIS AND COMPOUNDS.— Chapters L, Sketch oF the Orij^in and, 
Proj^ress oF the Art.— IL, Science of Mixing: Scientific Principles ol;' the Manufacture, Com- 
binative Potencies of the Earths. — IIT,, Bodlefi : Porcelain — Hardf Porcelain — Fritted Bodie; 
Porce twin— Raw Flodies, Pt>rcelain — Soft, Frittcii Bodies, R^w Bodies, Stone Bodies, Ironstoi 
Dry Bodies, Chemiciil Utensils, Fritted Jasper, Fritted Pearl, Fritted Dmb, Raw Che;nii4 
Utensils, Raw Stone, Ranv Jasper, Raw Pearl„ Rslw Mi>rtar, Raw Drab,. Raw Brown, Ra^ Fawn, 
Raw Cane, Rau Red Parous^ Raw E>?yptian, Earthen\^are, Queen's Warc^ Cream Colour, Blue 
Hnd Fancy Printed, Dipped and Mocha, Cbalkyt Rin^s, Stilts, etc. — IV., Glasses: Porcelain — 
Hard Fritted, Porcelain— Soft Fnttedt Porcelain — Soft Raw, Cream Colour PorccUnn, Blue 
printed Porcelain, Frilled Glazes, Analysis of Fritt, Analysts of Glaze, Coloured Glazes, Dipa, 
Smears and Washes; dlasscs: Flint Glaj*-s Coloured Glasses, Artificial Garnet^ Artificial 
Emerald, Artificial Amethyst, Artificial Sapphire, Artificial Opal, Plate Glass, Crown Glass, 
Broad Glass, Bottle Ghiss, Phosphoric Ohiss, British Stc^l Cdiiss, O lass-Staining and Painting|J 
Hngravinj^ on Glass, Dr. Faraday's Experiments. — \'., Colours : Colour Making, Fluxes opl 
Solvents, Components of the Colours; Reds, etc., from Gold, Carmine or Rose Colour,! 
Purpte, Reds, etc, from Iron, Blues, Yellows, Greens, Blacks, W'hite, Silver for Burnishing, 
Gold for Burnishinjj» Printer's Oil, Lustres. 

PART IIL, TABLES OF THE CHARACTERISTICS OF CHEMICAL SUB* 
STANCES- — Preliminary Remarks, Oxygen (Tables!, Sulphur and its Compounds, Nitro|;en J 
ditto. Chlorine ditto. Bromine ditto. Iodine ditto, Fluorine ditto. Phosphorous ditto, Boron ditto,! 
Carbon ditto, Hydroj,jen dittos Observations, Ammonium and its Ct>nipound*i (Tables'!!, Thorium i 
ditto, Zirconium ditto, Ahiminium dittOt Yttrium ditto, Glucinom ditto. Magnesium ditto, 
Calcium ditto, Strontium ditto, Barium ditto, Lithium ditto. Sodium and its Corspounds, 
Potassium ditto. Observations, Selenium and its Compounds (Tablesi, Arsenic ditto, Chromiutn 
ditto, Vanadium ditto. Molybdenum ditto, Tungsten ditto. Antimony ditto. Tellurium ditto. 
Tantalum ditto. Titanium ditto, Silicium ditto. Osmium ditto. Gold ditto, Iridium ditto. Rhodium 
ditto, Platinum ditto. Palladium ditto, xMercury ditto, Silxer ditto. Copper ditto. Uranium ditto. 
Bismuth and it* Connp^mnds, Tin ditto, Lead ditto* Cerium ditto. Cobalt ditto^ Nickel ditto. 
Iron ditto, Cadmium ditto. Zinc ditto, Manganese ditto, Obsen ations, Isomorphous Groups, 
Isomeric ditto, Metameric ditto. Polymeric ditto, Index* 

Press Opinions. 

*'The atomic weijihts have been more accurately determined, ;irsd experiments in synthetic 
chemistry ha%e ^;ivtn us readier methods of producing certain materials requisite, but the 
fundamental principles were always dtscovereei, and for all practical purposes the book is a* 
valuable now as \vhcn first published/' — Loui^Um Tima ami Eifio. 

*' This interesting volume has been kept from the pencil of the modern editor and reprinted 
in its entirety' by the enterprising publishers of Tfii f-it}it:iy G.<:f/^f and other trade journals, 
* . ^ There is an excellent historical sketch of the origin and progress of the art of pottery 
which shows the intimate knowledge of classical as well as ithe then) modern scientific Ittera-i- 
ture po^essed by the late Dr, Shaw; even the etymology of many of the Staffordshire place- 
names is ijiven.^' — Ghisgot^' Henild, 

'*The historic^Sil sketch of the origin and progress of pottery is very interesting and instruc* 
tive. The scirnce of mixing is a problem of great importance, and the query how the natural 
products, alum ma and silica can he compounded to form the best wares maj' be solved by the 
aid of chemistrj' instead of by guesses, as was formerly the case. This portion of the book may 
be most suggestive to the msmufacturer, as also the chapters devoted to the subject of glaj!:es, 
g/jtsses and colours." — Birminf^hitm Po&L 

".ffcsiffs. Scotf,. fJreenuood & Co^ are doing, the'ir beat to v\at« W^ore. tVe v^tteiT^" ti 
S0are reaHy gtyod bookn^ liUeiy to aid the Staff ords,\i'i.re mauu^aicturet^^'ATvi t\\t\t %>^NrSvt^ 
— ^_ _ . - gement, For the utUity o? tec\\mca\ Wt^tt^ture V«.-4.tw^ \iuv™v 
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practical side af putting* j^oes without saym^> ^ . * They arif tu hv. conji>ratul!ati:iJ on the^r 
enterprise in republishing 'w.^ and we can only nope that ihey ^vill meet w ith the support tliey 
deserve. It Keems to h« a voluiTie that is worth lookinf^ through by both manufacturers «nd 
operatives uhke, and all local instkutionst at any rate, should secure copies." — Sinhord&hire 
Smtimt. 



Paper Making. 



THE DYEING OP PAPER PULP. A Practical Treatise for 

the use of Papermakers, PapcrstaSners. Studtints and others. By 
Julius Eufurt, iManajijer of a Paper .Mill. Translated into English 
and Edited with Additions by Juuius HThnhh, F.C.S., Lecture r on 
Papermaking at the Manchester Municipal TecJnnical SchooL With 
Illustrations and 157 patterns of paper dyed in the pulp. Royal 8vo» 
180 pp. 1901. Price 15s.; India and Colonies. 16s.; Other Countries^ 
20s. ; strictly net, post free* Limited edition. 

Contents. 
L.t Behaviour of the Paper Fibres during^ the ProncesH of Qyelng-, Theory of the 
JVlordant — Cotton; Flax and Hemp; Ksparto; Jute: ^t^a\^ Celkilose; Chemica] and .Mechani- 
cal VVoikJ Pulp; Mixed Pihrcs; Theory of Uycin^.— I L, Colour Fixing: iMcdlums (Mordants) 
—Alum: Aluminium Sulphate: Aluminium Acetate: Tin Crystals iStannoiis Chloride); Cop- 
perajK (F«rrou« Sulphate); Nitrate of Iron (Ferric Sulphatej: Pyrol ignite of I rtjn ( Acetate of 
Iron); Action of Tannic Acid; importance of .Vlateriali* containing Tannin; Treatment with 
Tannic Acid of Paper Pulp intended for dyeinj^; Blue Stone (Copper Sulphate^; Pota.«isiiim 
Bichromate; Sodium i3ichromate; Chalk (Cyilcium CarbonateJ; Soda Cryatais (Sodium Car- 
honateK Antimotiy Potassium Tartrate (Tartar Emetic). — ill., influence of the QuHllty oi 
the Water Used.— I Vm inc}rg:Hnic Colours — I. Artificial Mineraf Colours; iron Huff; Man- 
ganese Bronze; Chrome Yellou (.Cbromate of L,ead) ; Chrome Orange (Basic Chrnmate of 
Lead); Red Ltead ; Chrome Green; ilbe svith Yellow Prussiate; Prussian Blue: Method for 
Producing Prussian. Blue free fn>m Acid; Ultramarine — 'I Natural Mineral Colours (Earth 
ColounsJ: Yellow Eurth CoEourH; Ked Earth ColourH: Wrcnvn Earth Colours; Green, Grey and 
Black Earth Colours; White Earth Colours; White Clay (China Ctay); White Gypsum; 
Baryta; Magnesium Carbonate; Tate, Soapstone.— V,^ Orifaiilc Colours— I. Colours of 
Vegetable and Animal Origin: {a) Subslftntivr [Dinct Dyeing) Colouring Muttcfs : Annatto; 
Turmeric; Safflower ; (if) A djcciii t ilmiirert Dyeing] Colouring Matters .- R«d%\(.K>d ; C{>chineal ; 
Weldt Persian Berries; Fustic Extract: Quercitron; Catechu (Cutch); Logwood Extract — ^2. 
Arttfidai Organic {Coal Tar) Colours; Acid Colours; Basic Colours; Substantive: (Direct 
Dyeing) Coiours; Dissolving of the Coal Tar Colours: A«ramine°°: Naphthol Yellow S*'; 
Qtiinolinc YellttW-': Metanil Yellow<= : Paper Yellow'^; AzoHavine RS^ S^: Cotton Yellow 
Gxi and R«« ; Orange il°; Chr>'snldine A°^, RL™; Vesuvine Extra™; Vesuvine BC^- ; Fast 
Bruwn ,^aphthvlamlne Brcnwr"^: Water Blue iN^ ; Water Blue TB^; Victoria iiluc B'^"^; Methy 
lene lilue AID' '; Nile Blue R'^'^ ; New Blue S -'; indoine Blue UIF-*; Eosine442 Ns ; Phloxine 
BBN ; Khodamini: ii : lihodatnine tiU^^: Naphthylamine Red G^ ; Fast Red A°; Cotton 
Scarlet°; Er^thrine RR'-'; Erj'thrine X'^ ; lirytbrine P^; Ponceau 3 R^; Fast Ponceau G and 
B^; Paper Scarlet P '^; Saffranine Ppoo; Magenta Powder A° ; Acetate of Magenta^ ^ ; 
CeHse D 10-^: Methyl Violet BB " ; Crjstal \Nn1et» ; Acid Violet H BN", 4 B : Diamond 
Green B '^ ; NinrtiMine WL ; Coal Black'^' ; Brilliant FJlack B'^— VI., Practical Application 
of the Coal Tar Colours according to their Properties and their Behaviour towards 
the Different Paper Fibres— Coal Tar Colours, vi, hich rank foremost, an far as their fastness 
to lijiht is concerned : C*>lour Coitibinationss with which colourless or nearly colourless Back- 
water is obtained ; Colours which do not bleed into White Fibres, for Blotting and Copying 
Paper Pulp; Colours which produce the hettt renultson Mechanical Wood and on Unbleached 
Sulphite Wotid : Dyeing of Cotton, Jute and Wool Half-stuff for Mttttlmg White or Light 
Cokiured Papers; Colours suitable for Cotton: Colours Hpecialty suitabk" for Jure Dyeing: 
Colours suitable for Wool Fibres, — VI L, Dyed Patterns on Various Pulp Mixture*— 
Placard and Wrapping Papers; fJlack Wrapping and Cartridge i^apers; Blotting I^apers; 
Mottled and Marbled Papers made with Coloured Linen, Cotton and Llnion Rags, or with 
Cottont Jute^ Wool and Sulphite Wood i^'ibres, dyed specially for this purpose: Mottling with 
Dark Blue Linen : Mottling with Dark Blue l^inen and i>ark Blue Cotton: Mottling with Dark 
Blue Cotton : Mottling w ith Dark Blue and Red Cotton : Mottling with Dark Ucd Cotton ; 
Mottling of Bleached Stuff, with 14 to 4 per cent, of Dyed Cotton Fibreti : Mottling ^A'ith Bark 
Blue Union (Linen and Wool or Cotton Warp with Wool Weft); Mottling with iilue Striped 
Red Union . Mottlini^ of Bleached Stuff with 21 to 4 per cent, of Dy^ed Wool Fibres; Mottling 
at Fileached Stuff with li to 4 per cent, of Dyed Jute Fibres; Mottling of Bleached Stuff with 
3 to 4 per cent, of Dyed Sulphite Wood Fibres; Wall Papers: Packing Papers.— Vi 1 1,, 
Dyefnsf to Shade— Index. 

Press Oiiinlon. 

"Thejlfreat feature of the vo\umc is uniouble^S.^ l^^'t sftT\*:,ss o\ ac.\>xA v^^^vtw^ -t^ ^^^_ 
papem, 157 m Bil-twclvc of which, made m tiv*\a*\A,\\^vtWt^%<S^^«A^»^^^;^^^^*^^ ■ 
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«ert«!i. fJetailcd formula? arc givKn For the prtuparation of the pulp for each, and the tints 
the samples pnicttcally form a key, hy means of which th« ^iCLUracy of the student's or 
pmcUtmncr's otpcriments can be tested. . . . On the vt'hole the publtciition is nne uf distinct 
importance to the trade, and will no douht speedrly become a standard norls of reference 
umunj^Ht pupermakers, hiith in the ' lab/ and the r»PRce» as well as being an excellent text-book 
for the use of students in the increasing number of technical institutes in which paperniakiog. 
Is titujiht/'— lt'L)>y.s i'apit J nidt ReviciL. 
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Enamelling on 3Ietal. 
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ENAMELS AND ENAMELLING. An Introduction to the 
Prcpatatn^n and Applicati .n uf all Kinds of Knamels for Tfchnkal and 
Artistic Ptirposcs. For Enamel Makei*s. Woi^kerss in Gold and Silver^ 
and Manufacturers of Objects of Art. By Paul Randau. Translated 
from the German- With Sixteen Illustrations, 180 pp, 19O0. Price 
10s. lid. ; India and Colonies, lis.; Other Cuuntries, 12s.; strictly net, 
post tree. 

Contents. 

t., Introduction. — 11. , Com pots it ion and Profwrties. of Glass. — 111,^ Raw Materials for the 
Manufacture of Enamels. — IV., Substances Added to PrtwJuce Opacity. — V.^ Fluxes. — Vt., PJg* 
ments.^VIJ,, OiwJokiriKinji A^jent^,— VIM,, Testing the Raw .\laterialsi with the Ulovv-pipe 
Flame. — IX., Subsidiary SlateriaJs. — X., Preparing the .Vliiterials for Enamel Makinjj,— XI*, 
Mixing the Matenat&. — ^XIL, The Preparation of Technical FnameU, The Hnamet Mass. — 
XII I., Appliances for Smelting the Enamel Miass. — XIV,, Smelting the Charge, — XV,, Com- 
positiftn of Knamc) Maiisics,— XVl.^ Comptjsition of Masses for Ground Enamel.s. — XVIL, 
Composition of Cover Enamels. — XV HL, Preparing the Articles for Hnameffing. — XIX^ 
Applyini; the Hnamci, — XX„ Firinj; the Ground Enamel. — XXL^ Applyinjk^ and Firing the 
Cover Enamel or Glaze. — XXI J., Repairing Defects in Enamelled VVare.— XXIIL, Enametfing 
Articles of Sheet Metal— XXIV-, Decorating Enamelled Ware.— XXV^'., Specialities in Ena- 
Mielting.— XXVL, Dial-plate Enamelling.— XX VI I.* Hnamels for Ariistic Purposes, Recipes 
for Enamels of Various Colours, — Index, 

Press Opinions. 

" Should prove of great service to all who are either engaged in or interested in the art i 
enamelling."— 7cu't^ft'rj ti»i^ Watchmakers' i ratit- Adi'crtistr. 

"■ } must infortti you that this i» the best book ever I have come ycrosa on enamels, and it is 
worth double its cost." — J, MlvCHiN, Jr., Porto, Portuj^al, 'limijaiyt 1900. 

"Thiji is a very u&cful and thoroughly practical trentise^ and deals with every branch uf ( 
enameller's art. The manufacture of enamels of various colours and the methods of th 

application are descriti-ed in detail. Besides the commoner enamelling processes, some of tifl, 

more important .special branchctt cjf the business, such as cloisonne vNorli arc dealt with, Th" 
work is \i,ell got up, and the illustrations of apparatus are welt executed. The translator i» 
evidently a man \vell ucquainted both with the German language and the subject- matter of the 
boc}k,'^' — invent ion. 

"This IB a most welcome volume, and one for ^'ihich ^ve have long waited in this country. 
For years we have been teachinj^ desijjn applied to enamelling as well as to several other 
crafts, but we have not risen to the scientiBc side of the question. Here is a handbtn^k dealing 
\Mth the composition and making of enamels for application to metals for the most part» but 
also for other allied pirrposes. It is '.\ritten in a thoroughly practical way, and hn author — 
Paul Randau— has made its subject a very particular study, The result, like almost all things 
which come from the German chemical expert, is a model of good workmanship and arrange- 
ment, and no one who is in search oF a handbook to enamelling, no matter w hether he m m 
craftHman prcxlucing his beautiful translucent colours on aold, silver and copper, or the hollcir 
ware manufacturer making enamelled saucepans and kettles, can wish tor a more 
practical manual"— liinniiif^ham fJujrfi'fc, 

THE ART OF ENAMELLING ON METAL. By 

Nor MAX Brown. Twenty-eight Illustrations. iM) pp. 19<K). Prie 
2s. 6d. ; Abroad. 3a. ; strictly net. post free. 

Contents. 

Chapters I., History — Cloisonne — Champa Levf— Translucent Enamtd — Surface Painfel 
Hnumels.^l 1.^ Cloisonm? — Champs Leves— Translucent — Painted, — III,, Painted EnarrH ' 
Apparatus— Furnaces and Muffles for Firing,— IV., The Copper Base or Plate— Planishin 
Chiyiftns — Ch^mp Leve Platen,— V., Enamels — Trituration — Washing — Coating a Plate 
iinftmel—Firin^ Ordmary Plaifues for Paintmii.— l>ci^TiV^nm^— SoiViatVTigi, q^,--V\., tl 
C/otsftnnv~ Designs for l^ainted Enamels'-TecVimca\ Proces^^^\iT\i-&V\eA, txc, 
^*^»i^^^Uiii^ltjaureit Designs. 




Press Opinion. 

•*The information conveyed in The A it of EnamdltHi; on Mirtaf is as complete : 
p«ctcd in a munu^it of ordinnrj' length, and is quite Ample ia all respect's to start : 
mo^t interentin^ bnincli of decorative art- AH necessary requisites are fully des 
illustrated, and the work is one, indeed, w hicH any one may pursue with interest, for those wh 
are interested urttbtically in enamels are a numerous body/'^Hardi^'art \fe!ub fiful Miiiht)fcry\ 



Books on Textile and Dyeing 
Subjects. 

THE TECHNICAL TESTING OF YARNS AND TEX- 
TILE FABRICS. With Reference to Official Specifica- 
tjt)ns. Trun^hacd from the German of Dr. J. Hkrzfeld, Sixty-nine 
IJlustratiuns. 2tM) pp. 1898. Price lOs. 6d. ; India and Colonics, 
Ms.; Other Countries, I2s. ; strictly net, pDSt free. 

Contents. 
Yarn Testing. 111., Determinittif the Yarn Nuttiber.— IV., TesUiiK the Length of 
Yams,— V, Eatamination of the Evternal Appearance of Yarn.- VL, Dctcrminiiisr the 
Twist of Yarn and Tnisl, - V'M„ Determination oi Tensile Strength and Elasticity. — 
%niL, Estimating the Percentage of Fat in Yarn. — IX., Determination of Moi>ture 
(Conditioning).— Appendix. 

Press Opinions. 

*' It would be v^ell if our English manufacturers would avail themselves of this important J 
addition to the extensive lint of lierman publieati(»n,K which, by the spreitd of technical infor- 1 
mation, contribute in no small decree to the success, and sometimes to the supremacy, of J 
Germany In almost ever>' branch of tt\tile manufacture/' — Miint.ltistt:r Courtit'. 

*'This is probably the most exhaustive book published in English on the subject dealt uitli*'' 
. , , We have j^reat eonfittenee in recnm me riding the purchase at this btxik by all miinu- 
facturers of textile goods of ^^ hatever kind, and are convinced that the concise and direct w ay 1 
in which it is written, \^hich has been admirably conser\'ed by the translator, rentiers itj 
peculiarly adapted for the use of English readers/'— rct/i/c ktcotihr. 

"A careful study of this book enables one to sijy with certainty that it is a standard work on 
the subjects Its tmp<jrtance is enhanced greatly by the probability that we have here, for the 
first time in our own language, in one volume, a full, accurate, and detailed account, by a prac- 
tical expert, of the best technical methods for the testing of textile materials, whether in the 
raw state or in the more or less Hnisbed pnxJuct," — Glasgow flentid. 

"The authikr ha& endeavoured to collect and arrange in systematic form for the Brst time 
ail the data relating to both physical and chemical tests as used thrtiu^jhitut the whole of the 
textile tndufttry^ «M> that not t>nly the commercial and textile chemist, who has frequently 
reply to questions on these mattens, but also the practical manufacturer of textiles and hi» 
subordinates, whether in tipiinning, weaving^ dyeing, and finishing, are catered for. . . . The 
book is profusely illustrated, antl the subjects of these illustrations are clearly di»icribed. 
Textile Siitnufactuttr. 
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DECORATIVE AND FANCY TEXTILE FABRICS. 

With Designs and lllustriitions. By U. T. Lord, A V:iluabte Book 
for Manufacturers and Designers of Carpels, Damask, Dress and all 
Textile Fabrics. 2m pp. 18£18. 132 Designs and Illustrations. Price 
7s, 6d. ; India and Colonies, 8s. ; Other Countries, 8s, 6d. ; strictly net, 
post free. 

Contents. 

CHapfers f.^ A Few Hints on Designing Ornament nt Textile Fabric*,— IK, A Pew Hints oa 
T>': "In amenta I Textile Fabrics (continued).- II L, A Fe\v Hints on Designing Orna- 

in I. Fabrics ^cnntinuedj.— IV., A Fe« Hints on Dcrtigning Ornamental Textil«:1 

I MiK-dK — V„ Hints for Kuled-papcr iJraughtsmen.— VI.. The JacquanJ Machine.— 1 

\ ' Wilton Carpets,— VIII., Tapestr> Carpets.— IX., Ingrain Carpets, — K.,1 

.\ -XI., l>amask and Tapestry Fabrics.— XII., Scarf Silks and Kibbona.— 1 

>, chiefs —XI v., pn;ss Fabrics.- XV , Mantle Clwths.- XVI,, Figured Plush. I 

— ,v^ II., ijcu ^jiuiis. — XVHI., Calico Printin^^ 






Press Opinions. 



.rettoife, ' — U«Jl& ^u tw>:t . 



"TKe btKfk is to be com mended ah a model man uaf, appearing at an opportune time, Ht nee 
evei*>' day i* mukrnK known n urowtnn desire for development in British tnduittrial art"— 
Dun*iee AiUtiiisei, 

*' Desi(4ncns especially* who de»ir« t»i mahc pnijjrcas in their caJlingt will do well to take the 
Hints thrown out in the first four chapters on ' Clesigninjj Ornamental Textile Fabrics'."^ — 
SoittHK^iitm Datly (iuariiinn, 

"The writer** avociitron is that of a desif(ner for the trade^ and he therefore knows what he 
r* writinji ahout. ^ . . The wurk is well printed and abundantly illustrated, and for the author's 
share of the work we have nothing but commendsition. It is a work which the !«;tudent desii^nei 
wdl find thortuij^hly useful."^ rev/i/f Xtircury^ 

POWER LOOM WEAVING AND YARN NUMBERING. 

According to Various Systems^ with Cnn version Tables. An Ayxiltary 
imd Textbook for Pupils of Weaving Schools, as well as for Self- 
Instpuction and for General Use by those engaged in the Weaving 
Jndustj-y. Translatifd from the German of Axthon Gruner. With 
Twenty-six Diagrams in Colours. 150 pp. 1900, Crown 8vo. Price 
7s. 6d- ; India and Colonics, 8s. ; Other Countries, 8s. 6d. ; strictly net, 
ptjst frt.c. 

Contents. 
L, Power- Loom Weavlnjir in (iencral. Var-inuji Systems uF Ln«m.<, — IT., Mountfusr 
and Startinir the Powcr=Loiirn» l-llnjuHsh Ltiomiii. — Tappet or Treadle LtKjms.— Dohbica.- 
IIL, Cierteral l^ertiHrkson the Nymberlnjif, Reetin^ and Packlnj^ of Yarn.— Appendix.— 
Useful Hints. Culcdljlintt Warpn. — U'efr Calcyhittioins, — CaCcuIationaof Cost Price in Hankr 

Press Opinions. 

" A lt.»o^-fek want in the weavioj^ inJuhitry liiis been supplied by the issue of ;9 cheap volucf 
dealing with the aubjcct." — Belfast Evcnini:, Teicgru/yh. 

"The work has been clearly translated from the (terman and published with suitab, 
illustrations. . . . The author has dealt \'ery practically with the subject." — Hradtard Daii^ 

"The book, which contains a number of useful coloured diajinim^, should prove invaluable 
to the f^tudent^ and itt^ handy Form will enable it to become a companion more than some eum' 
brous work." — Cotton fnciory Time's. 

"The btKik ha» been prepared with ji^reat care, and is most usefully illustrated. It is a capital 
text^book for use m the weavinj^ schools or for .self-instruction, while all engaged in the weavinj^ 
industry wdl Hnd itis suK^trstionw helpful.*"— A'ort/i^f^i Daily Tele^ruph. 

^* The various systems are treated in a careful manner ; also the different toottia and their 
manufvicturc, lysi well as the whole prf>cesses of the work. Yarn numbering according to various 
systems^ \i, ith conversion tablets and numerous coloured tlfuj^rams, materially assist to a clear 
comprehension of the subject,"'^— jVo^t/io'n Whig. 

" It will be found most useful by thu^e who have not time to ji^o throu^ih the large standard 
workj and the vcjlunne may he aptly described as a nutshell t>f ptJWcr-liKtm weaving. Yarn 
numbering according to various systems ifs dealt with, and conversion tables included, and we 
have no hesitation in commendifi^ the booli to our readers,"— f)/t//ru;;r Statiduni, 

'* The ' inside ' managers of our textile mills in which the work is complex or greatly varied, 
and where yarns of different materials are in use, will find this work convenient for reference in 
case of novelty or difficulty. We may also say the same in relation to the textile students It* 
description of the parts of the loom and their functions wifl be of use to th« latter, being of the 
most elementary kind." — Icxtilc Merfury. 

"The author attempts to fill a gap in weaving literature caused by the neglect of many 
obscure points connected with the indu!*try, A short review is given of the pfiwer-Iotjm ha a 
whole, followed by a description of the different parts of the machinery with their ad^-antageft 
and defects. . . , The btKjk is severely technical, hut must on that account be very valuable to 
the pupil who ik determined to master this industrial art." — Cbeshirf County .\'ews, 

"It is clear and concise, and gives jUHt that knowledge in quality and amount which any 
student of the weaving industry ought to consider as a minimum necessary for his thorou^ 
comprehension of his future profession. The handiness and variety of the information con 
prised in Section UK, dealing with the numbering and reeling of yarns employed in the vario 
syMtems in different countries, struck us aw particularly useful." — Xorifi Uriiissh Daily MaiL 

"This work bring!^ bcfcirc weavers who are actually engaged In the varinusi branches L- 
fabrics, as well as the technical student, the different party of the general run of power- looms w 
such a manner that the parts of the loom and their bearing to each otiter can be readily unde9<i 
»t(Htd^ . . , The work should prove oF much value, as it is in every sense practical, and is m 
before the reader in such a clear manner that it can be easily understood." — Trxftlf Ifuitutnet 

"The book under notice is intended as an instructor to those engaged in power-loom weaviiii 

and, judging by its compilation, the author is a thorough master of the craft. It is not o 

loaded with details, and he manages to compress in a btjok of some ISO pages all that one 

possibly wish to know nhoiit the different parts of the mvicbii:\ery,vvhether of English or forei^ 

mjike, and for whutever kinil of cloth required, A comfiireVienswe, *ttmm;\T>i v^ '*\ftf>\wi\\iA«4r 

tAc istriouf; yarns and methods of numbering them, aa weU a* o.^fcw w««)tvA\\v\t\>L^ ,«\^-iT\v— ' 
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coloured diii^<'«*Tns For mandarin weavinK^, The hook is printed In bold, legible type, ( 
* ' pafner, ha.4 a cop^lous indent and is well and strongly hound." ^ A shtoU'UneUr-Lyne fi£raid,M 
In iJtiiltnii with the icompIiCiUed parts of various cJassus of power-looms^ the writer, who is 
oae t>f the proft^ssnrs at the kcnyal Weaving School of Asch, bringii to the work a thtiroughil 
knovvledge of the subject, and, what is of jjrejit v»!ue, he has the jjift of communicating hiii 
knuwledgc in a way which Ia ca:<iity' undt^r^totjd. The smallest details of loom-Aetting an 
entered info, and a full explanation oF problemt*, which are a source of anxiety to many ei 
gagedi in oveHooking^ i^ given. Students; will tind the s^'ork sin admirable text-h4H>k, and nil 
who are interested in weaving will see in it a valuable addition to the literature on thissubi 
The book ($. in Amall compass, and is crowded with valuiible information*" — Hradjon 

* A abort and valuitble review in given of the power-loom as a \vhole, and this int followed by 

Prescription of the mounting of the 4iflerent purts of tht; miichiin^ry, with their advantages- 

I defects. In preference to ilJuatrations— the readers bemg pre«umed to already posses a 

suitable acqiuiintance with the subject — the varitms systems of numbennig yarn are explained, 

to^gether with certain calculations ai^eful in ^veaving. . , . How power-lofjm weaving h: 

dvanced in recent years is explained at somt: length in thin book, which will prove invaluable 

i intending students of practicaJ weaving, and -rtntl also be found vary useful to those whose 

OM Icdgu iif the tiubji-'Ct Is more: advanced, to whom the calculations, which give evidence 

f careful study, will frequently come in hsLndy.*' Stock port Advcrttiti'. 



COLOUR: A HANDBOOK OF THE THEORY OP 
COLOUR. By Gkdrgk H. Hurst, F.C.S. With Ten 
Coloured Plates and Seventy-two llJustrations, 16() pp. JBOt). 
Price 7s. 6d. ; India and Colonies, 8s. ; Other Countt*ies, 8s. 6d. i 
strictly net. post free. 

Contents. 

Chapters I,, Colour and Its Productlan. Light, Colour, DiApcrsion of While Light 
Methitds Iif Pri>ducing the Spectrum, tila^t-i Prism and Diflracliori Grating Spectroscopes, The 
Spectrum, VV'ave Motion of Light, Recomposition of White Light, Hue, Luminosity, Purity 
of Colours. The Ptilariscnpe, Hhi>-sphorescertct% FluorcHcence, Interference.— IL, Cause of 
Colour in Cotoiired Bodies. Tr-ansmitted Colours, Absorptjon Spectra of Colouring 
Mrtiicrv. ML, Colour Phenomena and Theories. .Mixing Coloun*. White Light from 
Coloured LijLihts, liffcct of Coloured Light un Colours, Complementfiry Colours^ Young- 
Helmholtjt Theory, Breuster Theory, Supplementary C^lourK, MajcwKll's Theory, Colour 
Phntogrsiphy. -IV., The l^hysiologry of Lllj^ht. Structure of thf liye. Persistence of Viaion* 
Subjective Colour Phenoment^, Culnur |llindne*H. — V., Contrast* Contrast, Simultaneous 
Contrast* Succe^isive Contrast, Contrast o{ Tone. Contrast of Colours, Modificiitinn of Coloura 
by Contrast, Colour Contrast in r>ecorative [Resign. — VJ., Colour in Deconrtion and 
Desis^n. Colour Harroonics, Colour Bquivalenta, lllluminytion und Colour, Cottmr and 
Textile pabric!), Surface Structure and Colour. — VIL, lYleasurernent ofJColour. iColour 

ch Method^ The Tinton»cter, Chromometer. 

Press Opinions. 

'*Thi« useful little bmik possesise^ consiJeruble merit, and will he of great utility to iho^c fo^ J 

>m it is primarily intended."'— /^ffminj^^^jfi/ji J'o%t. 1 

' Jt uvill be found to be itf direct nervicc to the majority of dyers,^ calico printers and colour ] 

[^xers, to Nvhom we confidently recommend it/ — Chemual 7 raJt' JiHanal. 

'* tt ia th4tr4iugh]y practical, and gives in tiimple language the why and wherefore of the many ] 

our phenomena which perpleit the dyer and the colourist/' — Lhii'' tiHtl Ctilho Pritita. 1 

" Wc have found the bo<ik very interesting, and can recommend it to iill who wish to master ^ 

t diHerent aspects of colour theory, with a view to a practical applic;ition of the knowledge so 

Ur*ed."~^ hunt lit and Orugt^nt. 

* Mr. Hurst's fttindbook on r/it Tftfory of Oytoitr will be f^iund e\tremely u^ful, not only to 

\ art student, but aliio to the craftsman, whone business it iit to manipulate pigments and 

" -Nftttinj^Iutm t>^si\ GnarduuL 
"Th^H ifi a workmanlike technical manual, which explains the scientiRc theory of colour In 
intelligibte to everybody. . . , ft cannfit but prove hoth interesting and instructive to alt 
f, of worker* in colour*" — Siolsman, 



THE COLOUR PRINTING OF CARPET YARNS. A 

Useful Manual for Colour Cheniists and Textile Printers, By David 1 

Paterson, F.C.S. Seventeen Illustrations. 132 pp. \9m. PrlceJ 

7s. 6d, ; India and Colonies, I3»s. OtVkcv Couv\\.nt?,,*e^.^^.% ^vc\o\s vv<a^ 

post free, 
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Contents* 

Chapters I., Structure and Constitutional Wool Kjhrc* — Tl., Yarn Scc«urifj>{,— ML, Scouring 
Mat*;Hak.— JV., Water For Stourinjj^— V-i Uleat!hmj4 Carpet Yarns. — Vl.y Colour Nlakirij^ For 
Yarn Printing.— VII,. Colour PhnttniJ Pastes. V'tll,, Colour Recipes for Yarn Printinjif, — 
IX., Science of Colour MrxinR.— X., M;itt;hin}^ of Colours.— XI., "Hank" Printiniy^.— XU., 
Pnntm|J Tapestry Carpet Yarns»— XIII., Yarn Printinn.— XIV^, Sltjamin^ Printed Yarns, — 
X\%, Wii^hirvji of Steamed Yarns*— XVI., Aniline Colours Suitable for Yarn Printing. — KV" 
Olqasary of Dye« and D>'e- wares aaed fn Won^d Yam Print) nj^. — Appendix/ 

Press Opf nlons. 

"'The hocjk IS N^orlhy the attention of the trude." -Worcmter Htntld. 

*'The treatise is arran|i;ed with jireat care, and follows, the prooease* described in a mam 
at once ck'4ir and convmcinft." — ijlasfiow Record, 

''A most U!sefu] manual dealing in an fntelhj^ible and interesting manner \^ith the co! 
printinj* of carpet yarns," — hitiid<rminsUr Titnesi. 

*' An eminent cjtpert htmsielf, the author has evidently strained cNcry cfF<»rt in order to make 
his worli the standard j4uide of iL^ clana." -l.euifster l^o^t. 

"The hooltp which is admirably printed and illustrated. shouFd Fulfil th« need of a practical 
|{iiide in the colour printinjij of carpet yarns. -Xottttt'^ham Expri:%s, 

** The subject is very exhaustively treated in all its branches. . . . The work, which is 
well illu.4trated with designs, mychme*, and wool fihrest will he a useful addition to our t«»i 
literature." -A'orfftffw IV hi^. 

" It gives an account of it» Huhject which ts both valuable and instructive in itself, and Eikely 
to be all the more welcome because books dealing with textile fabrics usually have little or 
nothing to say about thii* way i>f decorating them." -Siotsnitin. 

**The work shows a ihoroujiih grasp of the leading characteristics as well as the minutic of 
th« industry, and gives a lucid description of its chief department!^. ... As a teii;t-b-ijnk in 
technical schools where this branch of industrial education is tau^htt the book is ^^tuable. or 
it may be pfrrused with pleasure as well as proRt by any one having an interest in textile in- 
dustries."— f>T«ot/te: Courier. 

"Tlie btMik bears ei. cry mark of an extensive practical knowledge of the subject in all its 
bearmgs, and supplies a real want m technical literature. Chapters IX. and X-, on. the Hcienoe 
of colour mixing and colour matching respectively, are especially good, and we do not remem* 
ber to have seen the bearing of various kinds of light, and of the changes from one kind of light 
to another on the %vork cjf the colourist, so well treated el^^ew here," — Dyer utui Calico PririScr* 

*Mt is thoroughfy practical, and contains much infonnation which has not hitherto appeared 
in book form. It is pleading to note that the practical part is nut crowded out with purely 
* practical recipes ", A few typical examples are given, and the rest is left to the common sense 
and judgment of the printer or works' chemist. AntJther pleasing feature is the accounts gfven 
here and there of the author's own researches on. the subject. Trie work will be of interest ~ 
printers of wool generally, and to those engaged in the dyeing of this fibre," — Journal of 
Socidy nf Dyers and Coiourists. 
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PEACTICAL TREATISE ON THE BLEACHING O 
LINEN AND COTTON YARN AND FABRICS. By 

L, Tailfkr, Chemical and MfLhanical Engineer. Translated from the 
French by John Geddes McIntosh, Lecturer on Chemical Technology, 
Lcndon. ' 1901. Price 12s. *>d. ; India and Colonies, I3s. Hd : Oth^ 
Countries, ISs. ; strictly net, post free. 
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Contents. 

Chapter I. tieneral Considerations on Bleaching. Chapter IL Steeping, Chapter 
Washing: Its End and Importance- Roller W:ishing Machines— Wash Wheel (iJash Wheel 
Stock* or Wash Mill— Squeezing. Chapter l\^ Lye Hoiling— Lye Boiling with Milk of Lime 
—Lye Roiling with Soda Lyes — I>escription oF Lye Roiling Keirs — 0|>erations of Lye I Veiling 
— Concentration of Lyes. Cbaptei' V, Mather and Ptatt's Heir — Description of the Keir^ 
Saturation of the Fabrics — Alkali used in Lye Roiling — Examples of Processes. Chapter VL 
Soap — Action of Si>ap in RIeaching — ^Qualitv and Quantity of Soaps to use in the Lye-— Soap 
Lyes or Scalds — Soap Scouring Stocks. Chapter VIL Bleaching on Grass or on the l^teach- 
ing Green or Lawn^ Chapter VMI. Chemicking— RennarltiJ on Chlorides and their I5e- 
colourising Action — Chemicking Cisterns — Cheirvicliing — Strengths, etc. Chapter IX, Sours 
— Properties of the Actdit — Kffects Produced by Acids— Souring Cisterns. Chapter X, 
Dnj-ing — Drying by Steam — Dr\'ing by Hot Air — Ilrying by Air. Chapter XL Dam;iges to 
Fabrics in Bleaching— Vam Mildew— Fermentation - Iron Rust Spots— Spots from Contact 
with WtMul — SpotH incurred on the lileaching Green— Damages arising from the .Machines. 
Chapter XII. Examples of Methods used in Bleaching Linen -Cotton. CiiapterXIlL The 
Valuation of C^^idHtic and Carbonated Alkali tSoda} and General Information Regarding these 
BfjJies ^Object of Aikalrmetrv — Titration nf CarVwonate di ?^t>i5ia— Cowi^a.r-attive Table of 
Different Dcfitees of AlkalimetPical Strength T? we ProWcm?. reViVVv^t vo ^^T\>v^^\t cA ^Sss^^ 
—Cvustic Soda, ita Properties and U«c»— JAiattuifea al tarfeot^axed a^A Cum^uc 
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on a ProcesKof Manufacturing Caustic SoJa and Mixtures of Caustic and Carbonated Alkali I 
(Soda). Chapter XIV^, Chlorometry— Titration — Wagntrw Chloromi^tric .\!ethr>d — Priepa.int-1 
tion of StandartJ Solutions — Apparatus for Chlorine Valuation — Alkali in Kxcess m 13e- J 
colourising Chlorides^ Chapter XV. Chlorine and Decolourising Chlorides — Synnpsia— - 
Chloi-ine— ^Chloride of Lime — Hypochlorite oF SnUa — Brochoki's Chlorozone— V^arinuH De- 
cataurisin^ Hypochlorites — Comparison of Chloride of Lime and HypochUiriite of Soda. 
Chapter XVI. Water — Qualities of Water — H;irdness — Dervaux's Purifier— Testing th« 
Purified Water — DiflFerent Plant For Purification — Filters. Chapter XVI t^ Hlc;iching of j 
Yarn — Wt;ij^ht nf Yarn— Lye Boiling— Chemik;king — Wash inj;;— Bleaching* of Cotton Yarn, J 
Chapter XVIII. Th*> tnHtalbtion of a Bleach Wt>rki -Water Supply— Steam HoHers— Steam 
Distributiiin Pipes— Kngines — Kjeir^ — Washing Machine-s— Stocks — Wa«h Wheels- C hem i ek- 
ing and Souring; Cisterns— Various— Building*. Chapter XIX, Addenda — Kner^y of De- 
cnloiirising Chlorides and Bleaching by lilectrfcity and 0?:one — Enertfy oF ElecolouriKing 
Chlorides — Chlorides— Production or Chlorine and Hypochlorttes by KlectrolyHTS — Lunge's 
Proc^jiS for increasing the intensity of the Bleiichinji! Power of Chloride oF Ltme— TrilFcr'* 
Process for Removing the Excess of Lime or Soda From Decolaurisinj; Chlorides— Bleaching 
by 0*one. 

THE SCIENCE OF COLOUR MIXING. A Manual in- 

tended for the us€ of Dyers, Calico Printers and Colour Cheinists. By 
David Patbrson, F.C.S. Furty one Illustrations, Five Coltmred Plates, 
and F<iur Plates showing Eleven Dyed Specimens of Fabrics. 19O0. 
Price 7s, 6d. ; India and Colonics, 8s.; Other Countries^ 8s. 6d. ; 
strictly net* post free. 

Contents. 

Chapters L, Colt>u.r a Sensation: Ccilour?; of Illuminated liodiic^t^ Colours of Opaque and 
Transparent Bodies; Surface Colour. — II., Analysis of Lij^ht; Spectrum; H omo^etieou» 
Colours; Ready Method oF Ohtaining a Spectrum^— IIL, Eximiinution nf Solar Spwectrum; 
The Spectroticope and Its Construction ; Colourists' Use of the Spectroscope,— IV,- Colour hy 
Ahsorption : Sol u tit jn» and iJyed Fabrics : Dichroic Coloured FabriCM in Gaj^ht^ht, — V., Colour 
Primaries of the Scientist I'rrsus the Dyer and Artiat; Colour Mixing by Rotation and Lye 
l>yeinj^ : Hue^ Purity, Briffhlness; Tints; Shades, Scates, Tone^, Sad and'Snmbre Colours. — 
VI., Colour Mixing; Pure and Impure Cireens, Orange and Violets; Large Variety oF Shadcjt 
from FifwCnlnurs; Conjsideration tif tht; Practical Primari.<;H; He'd^ Yellttvr and IJlue. — VIL* 
Secondary' Colours; Nomenclature of Violet and Purple Group: Tints and Shades oF Violet; 
Changes tn Artificial Light. — VI 1 1., Tertiary Shades; Broken Hues; Absorption Spectra of 
Tertiary Shades. — Appendix: Pour Platest ^A'ith Dyed Specimens Il[ustr;itin(j Text, — Index. 

Press Opinions. 

" The work has evidently been prepsired with gre^t care, and, as far as we can judge, should 
be very useful t(j the dyer and colourist,"'— /^aiifi/ti.v Counrr, 

**The volume, which is clearly and popularly written, should prove of the utmost service ttfl 
all who are concemtd with the practical use of co lours, whether as dyers or painters." — • 
Scots num. 

" Tt> the practical cotourist, and alsct to technical studentsi, Mr. Puterson's new work will be 
verj' welcome We are often asked to recommend books on ditTerent subjects,, and have no 
hesitation in advising the purchase of the present volume by dyers and calico printers, as con- 
taining a mass of most useful inFfirmation at a nominal price. " — Iriah Tcxtilt Journoi. 

" Mr, Paterstun's work not cmly clearly deals with the theory of colour, but .•supplies lucid 
directions for the practical application of the theory. His \<,ork will be Found exceedingly 
helpFul, nut only to the practical colouHst, but altwi to students in our textde colleger, by 
forming a useful complement to their class lectures. There are several exquisitely coloured 
plates and a large number oF other illustration«i oF ihetjry and practice in colour blending, and 
also a series oF plates u ith specimens of dyed Fabrics attached, in explication oF the author's 
views/' — II 'iikfficid H xpt^ss. 

*' Mr. Puterson has little to say upon the experimental aspect or on its aesthetics, but much 
upon the thecjry oF coJour, especially a* it hears upon the question — an all-imptirtant one to 
dyers, calico prmters and artists, who have to produce such a variety tif shades and tints — of 
the admiiLture of tine colour upon another. . . . The author is a dyer and in his concluding 
chapters keeps well before him the special wants and requirements of dyers. He writes 

Fdeasantly and lucidly, and there is my difficulty in following tiirn, although here and there a 
apse into ambiguousness occurs. The hook is well printed, genernusly supplied with coloured 
plates, very nicely if not brighttv got up; and the dyed patterni? inl the end enhance the value 
of the book to the dyer.' — Tt'ttih Mt'rfinr, 

" For suime time the pn^prietnrs oF The Oil and Colourvuitt's Journui have been engagetl tn 
the pubhcatfon of a series of practical bandbt5<»ks intended for the use of those interested in 
certain branchtit of technmlogy, and the present volume is the latest addition to their list. 
The feature which the works have in common — ttv\d k \i*i atv vk\V\Tcv^Ti'M>x Q(^\t\r\ y t-is?C>^^^ 
thin sort — is their eminentiv practical cbiUtacliiiT. T\^fe ^rvm-ar^ -iArsx «\ \>Nis. ^\J<:?iv^txs. "^^^^^ 
PA? vide scientific teit-hooks which wVU be he\pl\i\ to X-Wysfc >k\vo At* ^tvlV^x ^jcxxs^tS^i^^^^ 
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the practice of the arts in question, or who are studying with that immediate end in view. . . 
Mr. Paterson speaks with that assured knowledge of an expert, and in the present volume, as 
in that which he has already contributed to the same series, he sets forth the true foundation 
of the art of colouring in a manner at once comprehensive and judicious. . . . For dyers, 
calico printers and colourists in general, whose desire it is to work with accuracy in their 
respective branches, the treatise will prove an invaluable guide-book, provided the principles 
and methods it describes are studied with intelligence and care. To this end, every encourage- 
ment has been given that well-chosen examples, carefully executed plates and diagrams, and 
an exhaustive index can supply." — Glasgou' Herald. 

COLOUR MATCHING ON TEXTILES. A Manual in- 
tended for the use of Students of Colour Chemistry, Dyeing and 
Textile Printing. By David Paterson, F.C.S. Coloured Frontis- 
piece. Twenty-eight Illustrations and Fifteen Specimens of Dyed 
Fabrics Illustrating Text. [In the Press. 

Contents. 

Chapters I., Colour Vision and Structure of the Eye— Perception of tColour — Primary 
and Complementary Colour Sensations. — II., Daylight for Colour Matching— Selection of a 
Good Pure Light— Diffused Daylight, Direct Sunjight, Blue Skylight, Variability of Daylight, 
etc., etc.— III., Matching of Hues— Purity and Luminosity of Colours— Matching Bright Hues 
—Aid of Tinted Films— Matching Difficulties Arising from Contrast.— IV., Examination of 
Colours by Reflected and Transmitted Lights — Effect of Lustre and Transparency of Fibres 
in Colour Matching.— V., Matching of Colours on Velvet Pile— Optical Properties of Dye- 
stuffs, Dichroism, Fluorescence. — VI., Use of Tinted Mediums — Orange Film — Defects of the 
Eye— Yellow ing of the Lens— Colour Hiindness, etc.— VII., Matching of Dyed Silk Trimmings 
and Linings and Bindings— Its Difficulties— Behaviour of Shades in Artificial Lij^ht — Colour 
Matching of Old Fabrics, etc.— VIII., Examination of Dyed Colours under the Artihcial Lights 
— Electric Arc, Magnesium and Dufton, Gardner Lights, Welsbach, Acetylene, etc. — Testing 
Qualities of an llluminant. — IX., Influence of the Absorption Spectrum in Changes of Hue 
under the Artificial Lights — Study of the Causes of Abnormal Modifications of Hue, etc. 

THE DYEING OF COTTON FABRICS: A Practical 
Handbook for the Dyer and Student. By Franklin Beech. Forty- 
four Illustrations. [In the Press. 
Contents. 

Chapters I., Structure and Chemistry of the Cotton Fibre. — II., Scouring and Bleaching of 
Cotton. — III., Dyeing iMachinery and Dyeing Manipulations.— IV., Principals and Practice of 
Cotton Dyeing — 1, Direct Dyeing; 2, Direct Dyeing followed by Fixation with Metallic Salts; 
3, Direct Dyeing followed by Fixation with Developers; 4, Direct Dyeing followed by Fixation 
with Couplers; 5, Dyeing on Tannic Mordant; 6, Dyeing on Metallic Mordant; 7, Production 
of Colour Direct upon Cotton Fibres; 8^ Dyeing Cotton by Impregnation with Dye-stuff Solu- 
tion.— V.. Dyeing Union (Mixed Cotton and Wool) Fabrics.— VI., Dyeing Half Silk (Cotton- 
Silk, Satin) Fabrics.— VII., Operations following Dyeing -Washing, Soaping, Drying. — VIII., 
Testing of the Colour of Dyed Fabrics. — IX., Experimental Dyeing and Comparative Dye 
Testing. — Index. 

Books for Mining Engineers 
and Steam Users. 

RECOVERY WORK AFTER PIT FIRES. A Description 

of the Principal Methods Pursued, especially in Fiery Mines, and of 
the Various Appliances Employed, such as Respiratory and Rescue 
Apparatus, Dams, etc. By Robkrt Lamprkcht, Mining Engineer and 
Manager. Translated from the German. Illustrated by Six large 
Plates, containing Seventy-six Illustrations. 175 pp., demy 8vo. 1901. 
Price 10s. 6d. ; India and Colonies, lis.; Other Countries, 12s.; 
strictly net, post free. 

Contents. 

'face. — I., Causes of Pit Fires: 1, Fires Resulting from the Spontaneous Ignition of 
Fires Caused by Burning Timber; 3, Fires Caused by Fire-damp Explosions. — II., 
v# Regulations : 1, The Outbreak and Rap\d Tc.xVet\&\otv ol la. ^Vv^W. '^vt^t casv be 

r prevented by Employing little or t\o CombustvbVe ^ax.er«\ vvv iVvt C^^Vt^cxIvo^^^ 
Precaution^ for Rapidly LocaUamg atv Outbreiak o^ ^xre vtviVve^W\i% 'i^Vt. 



litions to be Adopted in caste tbtjs* undur I and 2 F;iil or Prove Inefflcient Precaution* 

«g«iin.'4t Spitfitancoui Ignition of Coal. Precautions For Prt;ventin|{ ExpTii.suin^ of Fire-damp 
and Coal Dust. Ernpli«ymcnt of l-^teLrtrtcity in Mininj.;, parhcularly in Fiery Pits. B)iperimenE& 
on the Ifinrtioti of Firt-damp Miixtures and Ctoudls of Coal Dunt by Ffectricity. — UL, Indica- 
tion* of nn ExlstinK or Incipient Fire.— IV.. Appirances tor Working in Irrespirable 
Oases: It Ri;.spiratt>ry Apparatus; 2, Apparatus with Air Supply Pipe.s»i(i/) Tht: Ilrtmen Smoke 
Helmet, (A} The Mitllt-r Snnnkc HelrriL-t, (ti The Stnlz Kvscue Ma^^U ; '^f Reservoir Apparatus; 
4, Oxyi^en Apparatus. The Schwann Respiratorj' Appuratuii. The Fleus^s Ut^ipiratory Ap- 
paratus. The Improved Walchur-^jartner Pneutnatophttr, {a] The Smj^le liottie Apparatus^ 
instructional fur UHiin^ the Pneumatophor, Taking to Pieces and Kesettrnj^ the Apparatus 
ready for L'se; (/^|i Two Dottle .Apparatus (Shamnick TypeJ^ The \eupcrt Rescue Apparatus 
(The MayerPtlar System).— V. Extinguishing^ Pit Fires: (>0 Chemical Aleanii; </•) Bxtinction 
with Water. DrUfj^in^ down the- Hurninii Masses and Packing with Clay: i^r) Insulatini; the 
Seat of the Fire by Dams. Dam IJuildin^. I>am Work iti the Fiery Pits of Southern Hun}4ary : 
{a} Cross-Jams of Clay ; (6) MaAunry Dams GaJJery Linioijs. Warner'!* Portable Safety Diim.. 
AnxlyKeH of Fiire Ga»e^, Isolatini^ the Seat of a Fire with Dams; Working in [rrenpirable 
Gases I" G*is-dii, inm "): \, Air- Lock Work (Huriai^ontal Advance > on the Mayer System aii Pur- 
sued at Karwin in 1894 ; 2, Air-Lock Work (Horij^ontal Advance)! by the Mauerhofer Mudifiei 
System. Vertical Advance. Mayer System. Complete tsobtion of the Pit. Flooding a 
Burning Section isolated by means of Dams. Wooden Dams: {a} Upright Balk Dams; {by^ 
lrlorij:f>ntal Balk Dams: {c} Wedge Dams, Masonry Dams. Hxamplesof Cyltndncal and Dome- 
shaped Dam*. Dam Doors: Floodinii the Whole Pit, — VI., Rescue Stations: {a) Staiionai 
above (jround; {b\ Umlerground Rescue Stati*>ns.~VII., Spontaneous Igfnitlon of Coal In 
Bulk.— Index. 

niustra.tions« 
Sheet J-, Respiratory and Rescue AppUances— Precautions against Fire. Figft, 1. 
Smoke Helmet; 2, iMuller'n SniMlie HL^Imet: H^ Low-presKure Respiration Apparatus; 4^ High- 
pressiure Respiration Apparatus; 5, The Sr4>lz Mask K^r Rescue Work; l>, Preciiuttons against 
Fire.— Sheet U., Respiratory and Rescue Apparatus. Figs. I, Hecmcry Work with 
MiiUerK Smoke Helmet after a Fire; 2-K, The Flcuss Respiration Apparatus; 9, The Walcher^ 
Gartner Fneumatuphi^r ; [tH2, l^neumatophor {Shamrock Type). — Sheet ID,, Respiratory 
and Rescue Apparatus- Stretchers. [*igK< l-H, Rescue .4pparatus manufactured by O. 
Neupert's Successor (.Mayer-Pilar System); I, Front View ; 2, Section through Bagand Mask; 
t\ Rear Vieu ; 4, Apparatus and Mask laid out Flat (view from abo\e)t 5, Apparatus and Matik 
laid out Flat (view from below |i: ia. Locking Device for Closing Eiag; 7, Apparatus Compfetej, 
Mounted for Rescue Work: 8, Improved Valve in the Respiration Tubes; !t1^ 1 2^ Stretcher a. 
Fig. 9, Stretcher Covered with Brown Canvas: lU, Stretcher Covered ■s^ith Brown Canvus, 
fitted vnith Adjustable Head-retit ; tl, Folding Stretcher Covered with Brown Canvas. : 1*4 
Rupprecht's Stretcher Covered with Brown Canvas; 13, Dr. Riihlmann's Stretcher.— Sheet 
IV., Dams. Figs. 17, R. Wagner's Portable S.T.fety Dam.— Sheet V-, Slg^nalllng Appliances 
— Dam Construction -Cable Laying. Fig^, \<i. Signalling Appliances: I, Small Induction 
Apparatus fur Pit Work; % \W\l Signaf for Pit Work: 3, Pit Telephone; 4-lK, Dam Con- 
struction; 4, 5, Upright Timber Dam; K. 7, limber Dam with Wooden Door: 8, 9, Dome- 
shaped Dams; ID, 1 1, l>ime-shaped Dam with Iron Door: 12, 13, The Wenker and lierninghaua 
Locking Ikivice for Dam Doors; 14-17, Dam Construction; IK, Damming a Gallery Lined with 
Irtpn; Ibt, Support for Cable.— Sheet VL, Working with Diving Gear in Irrespirable Oases 
—Gallery Work. Figs. 1-4, Air-Ltxrk Work (Mayer System]; 5-7, Air^Lock l.Maucrhofer's 
Modihcatiim of the Mayer Syslem'i; R-ll, Constniction of Dams at the Pluto Shaft.— Sheet 
VIL, Working with Dlving^ Gear in Irrespirable Gases (Mayer System)— Appliances In 
the Shaft, Figs. I, 2i Sections tjf Shaft and Air Apparatus; [{, Sal5?mann Reducing S'alvc for 
Reserve Air Supply; 4,5, L. v. Bremen's Respiration Apparatus with Karwin Reiiicr\e Ap- 
pliance; Gy Cross Section of the Frun/iska Shaft; 7, Meth*>d of Supplying Air to Mair Pipe 
and Winding samt: on Drum ; H, Ctantp. 

Press Opinions* 

fc "This book m, in a manner, umque. The literature of mining accidents is faifty extensive^l 
^M|t it cottMit(ts largely of departmental Blue Books." — Sheffichi Daily TeUi^raph* \ 

^v^"A conciiie and lucid dencription of the principal methods pursued, especiully in Rery^ 
Hplnes, and of the various apptiances employedt such as respiratory and rescue appuratuSi t 

^B^ "The prevention of spontaneous cumbustion in citUieriea and the estinction of undergraunci 
^VTA are duties that fall heavily on many colliery managers. They should, therefore, welconie 
^BliS translaliftn of Mr. Lamprecbt'ii tierman treatise." — h(fnmoni^ci. ' 

^V^"'The book under notice supplier the needed full description, drawingM, and mode of using 
^BHM»e new appliances m actual fires, and should he studied by every colliery manager, seeing 
H^t even our best managed collieries have %\t*K been free from Kres. more iyf lens di*wt«trtnni 
Tft life and property.— CoWi«^n Mitnaf:^er, j 

*" Herr Lamprecht has collated such si va4t muss of useful information that it can never'l 
(ail (o be cif utility to the mine manager, even though, on occasfon. it lihould only be in thu 
^jtoection of inducing meanures to prevent a recurrence of siniilar calamities,"— AVu"firrf/« 

^V "If f«» ihe only e*ist<ng work which deuls exctusivelY wal\ iKt bri'^t<^ is^ vVvtTCvv&Jw'^-fcSM 
H|<^ ^ V i(ii title. . . /The lAulhor t>fesent% Vw sw>5\«tcv w ^ cV*t , v? ^cxvca\ w\i.-w^*«,'^g 

K* ^ nothing uneKplaineJ tViAl \h rvecess^r'j Vo m^V^ v\vt Vvw^V » x^vi^wi'pNH^gJ 
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GAS AND COAL DUST FIRING. A Critical Review „ 
the Vi*rit»us Appliances Patented in Germany for this purpose since 
1885. By Albrrt Pf tsch. 130 pp., demy 8vo. 19<TK Translated 
from the German. With 103 Illustrations, Priee 7s. (xl. ; India and 
Colonies, 8s.; Other Countries, Hs, Hd. ; strictly nct» post tree 

Contents* 

Gencriitoru — Generators Employing Steam — Stirriag and Feed Retiubting Appli«nc 
l)ifn;ct ticncraturs— Uurnijrs— Reiienerutors and Recupemtora — Oluss Smelting Furn 
Metalktrgic-nl Furnaces ^Pottery Furnace — <!oul Dust Firings 

Press Opinions. 

"The uork is worthy f)F fiorusall hy aJI conHumers of ftiej, U is i:rx<:eedin^ly well printe 
and i 1 1 u»t ra ted , ' ' — C" hatt i r n / f rmi e J on mat, 

"The hflok wdl appeal *^ith force to the manufacturer as w^W as to the technical studen. 
whiUt It mal.^i tif far more than avcmjje interest ti> the }{enerul reader/' — Huli/mx Guardia4 

"The importance thiit ganartd coal dust Rrinj^ huv-e attained of recent yegirs, Tind especi;i(lj 
the in^rv^t interest attaching oF late to the question of coal dust flrinif^ makes the appearano 
of the present volume mrwtt oppfurtune."— ^nnj tinU Coal Tttuhi Reiuw. 

"The German author has long followfd the development of various systems of gas firin 
and in the {irenent treatise he dittcusses the merit!! of appliance^i patented Aince INKS. His tei 
and the numerous tElui^tration^q indispensahle to it wall be Found useful by alt who are engage 
in practical work in tht- same field."' St\rth British D\nly MaiL 

" It hus been a pleasure to read this little honk, and though the author has to admit on th 
I'ast page that ^ no rmportant novel ideas have appeared of fate in connection with the subject 
of gas firing/ one feels that the translation has nut been made in vain. . , , The volume fornj" 
a useful aid to the wi>uld-be mvcntor of generators, as it warns him what to avoid and give 
some hints a?* to what to aim at/'— Gas WtitU^ 

Books on Plumbing, Decorating, 
Metal Work, etc., etc. 

EXTERNAL PLUMBING WORK. A Treatise on Lead' 
Work for Roofs. By JoiaN VV. Hart, R.P.C. 180 Illustrations. 270 
pp. 1896. Price 7s. tkl. ; India and Colonies, 8s. ; Other Countrie 
8s. 6d.; strictly net, post fi*ee. 

;Con tents. 

Chapters l.^ Cast Sheet Lead.— 11., Milled Sheet Lead.— II U Ri>ot Cesspools,— I V\, Socket 
Pipes, — V\» Drip«. — VL, tiutters. — VI L> Gutters (continued).— VHL, Breaks.— IX., Circuli 
Rreaks.— X.. Flats.— XLp FJata (contmued),— XIL, Hnlls on Flats,— XI IL, Roll Knds.— XIV 
Roll Intersections. — XV., Seym KolEss. — XVL, Seam Rolls (continued). — XVII., Tack Fixing 
— XVI IL, Step Flashings.— XIX.^ Step Flashings {continijcdl,— XX-, Secret Gutters.— XXI.. 
Soakers. — XXI L, Hip and Valley Soyker^* — XXI II., Dormer Windows. — XXIV., Etormer 
Windows (continued>,— XX\^^ Dormer Tops, —XXV L* Internal Dormers,— XXVII., Skylights. 
— XXVIIL. Hips and Ridging,— XXIX., Hips and Rkdging (continued),— XXX., Fixings for 
Hifisand Ridging,— XXX L, Ornamental Ridging.— XXXI L, Ornamental Curb Rolls.— XXXIIL. 
Curb Rollfi.— XXXIV., Cornices.— XXXV.. Towers and Finials.—XXXVl., Towers and Finials 
(continued),— XXXVlL.Towers and Finials icontinuedl.— XXXVMIL, Domes,— XXXIX., Domes 
tconiinuedj,— XLm Ornamental Lead Work*— XLI„ Rain Water Heads,— XLIL, Rain Water 
Heads (conlinuciJ),— XLI II., Rain Water Heads (continued). 

Press Op In Ions P 

"This is an eminently practical and well illustrated volume on the management of external 
ead worliu" — fUrmiHaham Daily At.s/. 

^ It is thoroughly practical, containing many valuable hints, and cannot fail to be of gi 
benefit to tha^e wtm have not had large experience." — Scinitnty Journui, 

" Works on sanitarv plumbing are by no means rare, hut treatises dealing with extern^ 
plumbrng work arc RuHicicntly scarce to ensure for Mr, Hart's new publication a hearty rei 
tion."— r/te honmim^cr^ 

*' With Mr. Hart's treatise in his hands the young plumber need not be afraid oF tackling 
outside \vnrk^ He would do well to study its pages at leisure, so that he may be ready for it 
«"/?*■« cat fed upim^" — ffvftmonf^cry. 

"The puhficntion of thin book will do much to stimiuWte atVeuUckn ^twA %,v\iAL>j vu«.^v«,¥< 
ptumhirfjfi wnrk, fnr it i?t a book which we can heartily r^commcuA u* ev^T^ ^\\im>oitr ^VwifOei 
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yoisna, »ho tlesireu to make himself proficient m the sever^V Y»Tijiftc>ne«. «V W Vr»A* 
'carttfy recommend the hook to plumber* and arcW>tect«."— Santtati? Ktcoir*. 
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HINTS TO PLUMBERS ON JOINT WIPING, PIPE 
BENDING AND LEAD BURNING. Third Hdition, 
Rcvis*2d and Corrected. By John" W. Hart, R.P.C. 1^4 Illtistrations. 
3t3 pp. 1901 . Price 7s. 6d. ; India and Colonics. 8s. : Oilier Countries, 
8s. 6d. ; strictly net, post frt-e, i 

Contents. ^ 

Intrcjduclion.— Chapters T., Pifni Bendmi^.— 1 1.,. Piiw: riendin^ (continijed). — IFL^ Pipe 
Bendini; (continued). — IV., Square Pipe lienJinjis. — V,, Hatf -circular Elbows. — VI., Curved 
Bends on Square Pipe.— VI I. ^ BiMsed Bends. — VlU.p Curved Plinth Bends. JX., Hain-water 
Shoes on Stjuan? Pipe. — X.^Curved and Anjijie Bends. — XL, Square Pipe P)xinj;{s. — XIL.Jntnt- 
wiping. -XJ If., Sulwtilutes for Wiped Joints, — Xi\^, Preparing Wiped Joints, — XV., Jnint 
Fixinjjs— XVI., Plumbing Irons.— XVI 1., Joint Fixings,— XVHL, Ujw nf "Touch" in &(iiIiJ«»r- 
ing. XIX., Underhand JFiints.— XX.„ Blown and Cepper Bit Joints.- XXI., Branch JtHflts.^ 
XXI r.. Branch Jnmts tcontinued),— XXJff., Block Joints —XXIV., Block Joint* (continued k— 
XXV., Block FfjtingB. -XXVr., .4stra|j5it Joinl.s^Pip<i Fixings.—XXVlJ., Large Branch 
Joints— XX VH I.. Large Underhand Joints,— XXIX., Soldera,— XXX., Aiitc>gemJii» Sotiiering 
or Lead Eiurniing,— Index. 

Press Opinions. J 

"■Rich in UiieFul diagrams a^ well as in hints,"— /^u'tv/iop/ .Sferenry. " 

*'The papers are eminentlv practical, and go much farther into the mysteries they describe 
than the title * Hints' properfy suggests," —iff j/sfNiJU. 

" The articles are ^apparently written by u thoroughly practical! mdm. As a practicsit guide 
the book will douht leii.s be of much service." — f'rhisti'tiw Hettdd. 

*• A well got-up and well-done pmctical book. It is freely iltuHtmted and is a reliable help in 
reftpect of some of the most awkward w-ork th« ytiung plumber has to perform."— '/Tfi- Iroti' 
mongtr. 

*'So far as the practical hints in this wttrk arc concerned, it v* ill he uAefuf to apprentices and 
BtudentsJn technicwl schonls^as it deals mainly with the most imptirtani or difficult brunches 
of the plumber's craft, !'/:., joint wiping, pipe bending and lead burning. . . . *Hiints* are the 
most UHefuJ things, to an jtpprentice, und there are many in this work wTiich are not to be found 
in some of the text-books."— /iwjij/jsA Mctbunw, 

" It is *i book for the intelligent openUKe first of all, not a mere manual of instruction for 
the beginner, nor yet a »crentiflc treatise an the whtjie art of Hiinitary plumbing. The special 
subject with which it deals is joint-making, the mcist important branch of the operative's work,, 
and into this topic the author goc* with a thc»roughnesa that is full of suggestion to even the 
mri'st experienced workman. There is no one who has to do with plumbing but could read the 
book with profit." — Ironmon^crv. 

'*T£ PRV,11E Rthrrt. Hui.i-, 'I4th Sotend't'r, 1SS4. 

"Gentlemen, — Your boohs to hamd for which accept my best thanks^ also for circulars, I 
myseJf got ime of J. W Hart's books on Plumbmg from jour traveller, and leaving k-Ntked 
through the same 1 can siifely recommend it as being the best botik I have seen, l^^^. J. W. 
Hart treats exhaustively upon soldering Mnd pipe bending, which are two of the most essential 
branches in the plumbing trade." 



THE PRINCIPLES AND PRACTICE OP DIPPING, 
BURNISHING, LACQUERING AND BRONZING 

BRASS WARE. By W, Norman Browx. 35 pp. 1900. 
Pr^cc 2s. ; AbroNd, 2s. t>d, ; strictly net, post free. 

Contents^ 

chapters L, Cleansing and Dipping ' Btiiling up and Cleansing; Dipping. — H., Scratch 
brushing and Burnishing; Polishing: Burnishing, — IJL, Lacquering; Tools: Lacquers.— <»■ 
IV*, Brtmjtmg: Black Bronzing: Fk^rentme Red Bron/ing: Green linunKing. — Index. 

Press Opinions. 

*• Mr, Untjwn is clearly a m;i)iter of his criift, and haa also the immense advantage of being 
able to convey bis instructions in a manner at once clear and concise." — t.ciccstit /\is/, 

"A thornughty practical little treatise on the subject in all its branches, and one whichf 
shouJd be in the hands of every* tradesman or amateur Nvho has lacquering to^o,"— I linh finiUiei 

" A successful ende;i.vour has been made to shtm' in the course of four cnapters of compan 
ti\ely few words the most scientific and economical methods of treating brass w^are. , . . Thcl 
book is prefaced with a contents list, and concludes wri,th a cirjrt\^\ftl* '\wA«:v» \v vh 's>5wsVfcJcvvciS«i] 
bound, and shouy prove invaluable to gaift^Wftf*^ decora'toT* TinA \Tc«\Tsvc«v^'rt> v^ ^TlJljAr^ 
towns, M ho »t spring lime and during tVte fcdecorvLtATv^ «A ia Vvwa-s* xiTv^ttViVt 'Oc*. ^^3**- 
afrnj!; the brass /Jttings."— HaiiTfTt'arcinan. 
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HOUSE DECORATING AND PAINTING. 



By 



\^ 



1900. Price 
strictlv n 



NoHHAN BT?f>\v\. Bi|Thty-eij4bt Ulustratlnns. 150 pp. 
3s. 6d. : India^and CoTonies, 4s.; Other Countries. 4s, 6d, 
post free. 

Contents. 

Chapters I „ TooIh and Appliances, — IL, Colours and Their Harmony- — HI., Pigment«t 
Media,— IV.. Pigments aind Mediit, — V., Pij^mfnts and Mediu, — VI., Pinment* iind Media.^ 
VII,, Pneparation of Work, etc. — VI I L, Application of Ordinary Colour. — IX., Clraininji^, 
X., Graininji.— Xt„ Graining,— XH., Gilding.— XI 11. ^ Writing and Lettering. — XIV.. Sign 
Pointing. — XV^, Internal Decoration, — Ind^x* 

Press Opinion. 

"The author is evidently very thoroughly at home in regard to the technical suhjects be \ 
net himself tu elucidale, from the mechanical rather than the artistic point of view, aJtho<j^^ 
the matter of correctncRS of taste is hy no means ignored. Mr, Brovrn's style i* directne 
itself, and there i» no tyro in the painting trade, however mentally ungiFted, who could fail |_ 
carr>' Jiway » clearer grasp of the details of the suhject after gomg over the performance."^ 
Builiiing huiuiUici. 
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A HISTORY OF DECORATIYE ART. By W. Norm4 

liHOU^f, Thirty-nine Illustrations. Ri pp. It^HKL Price 2s, 
Abroad, 3s, ; strictly net, post free. 

Contents. 

Chapters I „ Primitive and Prentstoric Art, — II,, Egyptian , Aft,— HJ.,< Assyrian Art. — V 
The Art of Asia Minor.— V., Ktrusc^in Art,— VI„ Greek Art.— VII,, Roman Art.— VII I.^ 
Byi^antine Art,— IX^^ Li.imbard or Romanesque Art, — X,, C'Othtc Art. — Xl,^ Renaissance Art, — 
XIL, The Victorian Period. — Index. 

Press Opinion. 

" In the course of a hundred pi4ges with some forty illustrations Mr. Prown gives a ■ 
interesting and comprehensive survey of the progress and development of decorative art. 
cunnntt of course, be pretended that ?n the limited space named the subject is treated u 
haustfvely and in futt detail, hut it is suflicicntly complete to satisfy any ordinary' r^adfl 
indeed, for general purposes, it is, perhaps, more acceptiiible than a more elaborate treatise.^ 
Midland Comitiea Hcnild,' 



THE PRINCIPLES OF HOT WATER SUPPLY. By 

John \\\ Hart. K.P,C, \\ ith 129 lllustrotions, 1900. 177 pp,, de 
8vo, Price 7s. 6d. ; India iind Colc^nies, Ss. ;' Otlier Countries, 88. 6d, 
strictly net, post free. 



•Contents. 

Chapters 1,, Water Circublion. — 11., The Tank System. — 111,. Pipes and Jointc;. — IV.* 
Cylinder System.- V., Boilers for the Cylinder Sj stem,— VI., The Cvlinder System.— VIL, 
Combined Tank and Cylinder System. — VIII. , Combined Independent and Kitchen Boiler,— 
IX., Combined Cylinder and TanT< Byatem with Duplici^te BoiJers.— X., Indirect Heating anU 
Boiler Explosions.— XI., Pipe E*oilers.— XII., Safety Valves.— XI 1 1., Safety V^alves.— XIV.,T' 
American System.— XV.t Heating Water by Steam.- XVI., Steam Kettles "and Jets, — XVJ 
Heating Power oF Steam. — XVI 11>, Covering for Hot Water Pipes, — Index. 

IPrmss Opinion. 

" If all plumbers were to read this boott, and if they followed the instructions given, th^ 

wouldT we are sure^ be fewer accidents from household boiler explosions, and many lives mij 

he saved, Nn doubt the majt>rity of householders know ar care little about the subject, r 

-"" one who whhea to adopt the moiit ijp-t(.i-ij^ate sv^^tem of suoiplytrig hot water througtM 

we uiff he itbte to do so if lie reads Mr. Hart" a tiooV arid uAVov, % iVe, 'w's.VTxit'Cvwev ^-v 

ork that att who have charge of don^esfvc water s.uvvW »-VvcivA4 sVvi<\>j, XWs, *t; 
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Brewing and BotanicaL 



HOPS IN THEIR BOTANICAL, AGKICULTURAL 
AND TECHNICAL ASPECT, AND AS AN ARTICLE 

OF COMMERCE. By Emmanuhl Gross, l^rofessor at 
the Higher AgfiCLiltiiral College, TetschcnLiebwerd. Translated 
from the German. Seven ty-ei^ht 1 1 lust rations, 1900, 'MO pp Price 
12s. 6d.: India and Colonies, I3s. M. \ Other Countries, I. S s, ; strictly 
net, post free. 
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(O Pale Green Hops. — Cbsssifi cation accnrdinji to the Penod of Ripening p L Harly August 
Hops: 2. .'Vlediuni Early Hops: % Late Hop*. — Injuries to Growth ; Malformation;; : iJiiieases 
Produced by Conditions of Soil Jind Climntt;; I. Li;ave« Turning Yetktw, !ii:^ Summer or Surt- 
brandi3. Cones l)r*ippinji{ OFF, 4. Honey Dew, 5. DamLigefrom Wind, Hail and Ratni Vegetable 
Enemies oF the Hop:; Animul Hnemies tif the Hop, — Meneficial Insects on Hnp-i, 

PART in,. CULTI\^4TIO^^, The Requirements of the Hop in Respect of Climate, Soil 
and Situation: Cfinoate; Soih Situation.— Si-k-ction of Variety and Cuttings,— Pbntinj^ ;i Hop 
Garden: Drainage; PrepaHnii the Groond : Marking-out for Planting: Planting : Cukivatioti 
and Cropping of the Hop Garden in the Finst Vear. — VVurk to be Ptrfnrmed Annually in the 
Hop Garden: Workinjii the Ground; Cutting: The Non-cutting System: The Proper Per- 
formance of the Operation of CuttiniJ : 1, Method of Cutting: Ch«?e Cutting, Ordin^^ry Cutting, 
The Long Cut, The Topping Cut; II. Proper Season for Cutting: Autumn Cutting^ Sprine 
Cutting: Manuring: Training the Hop Plant: Poled Gardens, Frame Training: Principal 
Types of Frames : Pruning, Cropping, Tripping, and Leaf Stripping the Hop Plant : Picking, 
Drying and Bagging. — Principal and Subsidiary LTlilisation of Hups and Hop Gardens, — Life 
of a Hop Garden ; SuhKeq|uent Cropping, — Cost of Production, Yield and Selling Prices. 

PART IV, — preservation and Storage — Ph}-sica I and Chemical Structure of the Hop Cane. 
— Judging the Value of Hops, 

PART V\— Statistics of Prod ucticjn.— The Hop Tr^dc,— Index, 
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Press Opinions. 

** The subject is dealt with fully in every little detail: consec}uently, even the veriest tyro 
take away some useful information from its pages." — Irish Farming WorLi. 

*' Farmers arc but little given to reading; but nowadays brewer* have to study thetr trade 
and keep ahreant uf its every asfwctf and as far as regards our trade, to them this book 
especially appeals, and will be eapecially usefuL" — LiceiifiCif I'tihuiUet^' Ga::ettt'. 

" Like an oasin in the desert comes a \ulume upon the above subject, by the Professor a^t 
the Higher Agricultund College, Tetschen-Liebwcrd, Germany, who has been fortunate! 
enough to obtain an evcellent translator from the German in the person of Mr, Charleai 
Salter. The paucity of works upi>n the history and cultivation of hopRS is surprising con- 
sidering the scope it gi%'es for an interesting and useful ^vork." — Hereford limis. 

"We c;in safety say that this book deals more comprehensively undl thoroughly with the 
subject of hops than any work previously published, in this country. . , . No one interested in 
the hop industn^ can fail to extract a targe amount of information fn;>m Professor Gross's 
pa|;es, which, although primarily intended for Continental readers, yet hear very closely on 
what may be termed the cosmoptjiitan a.spect;; of the science of hop production," — Sautk 
Easftm Gazfttc. i 

"This is^ in our opinion, the most scholarly and exhaustive treatise on the subject of bo-ps^J 
their culture and preservation, etc, that has been published, and to the hop grower especiitlfy 
will its information and rectimmendations prove valuable. Brewers, tcK», will find the chapter 
devoted to ' dodging the Value of Hops " full of useful hints, while the wh<i\«i. <w:ci'^^ gkwiiVfWLvt lA 
the book bear testimony to the studious and carclwl TO-^ntwiT "\n ^»f\\\OcN \\,% ^yatsfwttvV^\v«sit>)fcK 
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" Considering the extent to which this country draws its hop supplies from abroad, this 
translation of Professor Gross's volume will prove an interesting and instructive addition to 
the library of any brewer or brewers' chemist, the more so as the work of translation has been 
admirably carried out in simple and vigorous English. . . . The volume is one of a valuable 
series of special technical works for trades and professions the publishers are issuing, and is 
the first so far dealing with the brewing industry." — Burton Mail. 

" A work upon the above subject must be welcomed if for no other reason than the dearth 
of books dealing with so interesting a theme, but fortunately apart from this the book will 
afford excellent reading to all interested in hops and their culture. Professor Gross takes one 
over the whole field, by commencing with the earliest history of the plant — so far back as the 
days of ancient Greece — and from both practical, theoretical and scientific standpoints, deals 
with the cultivation, classification and formation of the hop. ... In speaking of the produc- 
tion of new varieties sound information is given, and should be of value to those who are 
always in search of improvements." — Hereford Journal. 

" This work is, without doubt, the most thorough and extensive compilation on hops ever 
yet offered to the public, and for this reason should be warmly welcomed and appreciated by 
men interested in the subject. Although primarily written for those engaged in the industry 
abroad, and mainly Continental in theory and practice, it nevertheless appeals to those con- 
nected with the hop growing and brewing busmess in England, not only by way of a com- 
parison, but also as an instruction. The volume is at once practical and scientific, is well 
|;ot up, and teems with illustrations and statistics. In a word, it is a book that should find 
Its way into the hands of all who are occupied in hop production and distribution at home ; 
and it also contains valuable information and suggestions for the brewers themselves." — 
Brezi'ers' Guardian. 

"The value of a comprehensible and reliable text-book must be clearly apparent to every 
scientific hop grower, and in this county of Kent — the chief hop-producing district of England, 
for over 400,000 cwts. were grown here last season alone — its advice regarding the cultivation, 
preservation and storage of the cones will be found extremely useful. Year by year scientific 
education is becoming more and more essential to the training — in common with the re- 
mainder of agriculturalists — of the hop planter. Continental and American competition, the 
higher price and scarcity of hand labour and many other causes make it necessary that the 
utmost should be extracted from a limited area of land. To accomplish this end all sorts of 
devices must be resorted to in the matter of cultivation. The lesson imparted in this treatise 
deals exhaustively with these ' devices '. And therein lies the basis of its value : whereas one 
man's life is ' made up of fails and successes,' here is to be found the collective successes* 
tabulated results and logical inferences drawn from sources extending over the whole hop- 
growing area of the world." — Kentish Gazette. 

Public Libraries. 

BRITISH LIBRARY YEAR BOOK, 1900-1901. A Record 
of Library Progress and Work. 54 Illustrations. Crown 8vo, 345 pp. 
1900. Edited by Thomas Greenwood. Price 3s. ; abroad, 3s. 6d. ; 

strictly net, post free. 

Contents. 

Notes for Library Committees. Contributed Articles : The Library Rate. Some Points in 
Library Planning* — Mr. Burgoyne. Library Classification — Mr. Jast. Developments in Lib- 
rary Cataloguing — Mr. Quinn. Children and Public Libraries — Mr. Ballinger. Fire Prevention 
and Insurance — Mr. Davis. The Educational Work of the Library Association — Mr. Roberts. 
The Library Assistants' Association — Mr. Chambers. British Municipal Libraries established 
under the various Public Libraries or Special Acts, and those supported out of Municipal Funds, 
giving particulars of Establishment, Organisation, Staff, Methods and Librarians. Table 
showing the Rate, Income, Work and Hours of the Rate-supported Libraries. Statistical 
Abstracts. British non-Municipal Libraries, Endowed, Collegiate, Proprietary and others, 
showing date of Establishment, number of Volumes, Particulars of Administration, and Lib- 
rarians. Library Associations and Kindred Societies. 

Press Opinions. 

" The book promises to be a really useful compendium of information which ought to be of 
importance to everybody." — Athencrum. 

"This valuable reference book is in every respect what a year book should be. . . . The 
production of the volume is excellent." — Newsagent, Bookseller and Stationer. 

"This is a handbook which tells the reader everything about public libraries, great and 

small, in the United Kingdom. . . . The book is decidedly one of the best arranged volumes ever 

published, and there is no doubt that the editor has been at great pains to obtain the latest 

id most accurate information from all places. Coutv^-^, d\s\.T\c.\. ^itvd parish councils, 

•y/sters of religion, and schoolmasters everywhere aV\ou\d ma^^el^^wtv^e\Nts^Ml<\^xaATv'«A.>«\>&v 

-stents. Its perusal cannot fail to serve the ends o? the Whrarv ^o7«f^'^^\! '^V^ v\V»!«^- 

>/• i^'htch there is a large number, arc very good."— Western V.Catd%fh MaM. 
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